EFFICIENT  POWER 

Weston  junior  Line 
Portable  Test  Instruments 


By  (jiiick,  periodic  check  of  all  electrical  units  with 
WESTON  Junior  portable  test  instruments,  inodeni 
maintenance  assures  profitable  utilization  of  power 
at  every  point  along  the  production  line. 

Costly  leaks  from  shaft  misalignment,  bearing 
friction,  tight  belts,  woni  impellers,  and  other  me¬ 
chanical  faults  .  .  .  which  often  waste  as  much  as 
5%  of  the  transmitted  power  .  .  .  cannot  occur 
where  these  modem  maintenance  tools  are  used. 
They  are  quickly  detected,  and  corrected,  before 
they  assume  any  importance.  In  many  instances,  the 
detection  of  just  one  of  these  leaks  saves  more  than 
the  cost  of  these  instruments. 

Logically,  modern  maintenance  chooses  weston 
Juniors  for  this  important  task  .  .  .  for  these  instru¬ 
ments  are  small,  compact,  ruggedly  constructed  to 
withstand  hard  usage,  and  are  inexpensively  price<l; 
yet  they  are  built  to  the  high  standards  of  depend¬ 
ability  for  which  weston  instruments  are  famous. 
The  Junior  line  consists  of  DC  instruments,  AC-  in¬ 
struments  and  single  phase  Wattmeters.  Full  infor¬ 
mation  is  available  .  .  .  Weston  Electrical  Instru¬ 
ment  Corp.,  578  Frelinghuysen  Ave.,  Newark,  N.  J. 
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Reailer’s  Guide 
to  This  Issue 

Was  1935  a  bad  merchandising 
year?  Not  when  $67,000,000 
worth  of  appliances  were  sold  by 
103  utilities  producing  an  aggre¬ 
gate  gain  in  gross  revenue  of 
more  than  $11,000,000.  These 
figures,  and  others  equally  start¬ 
ling,  presented  in  Electtrical 
World’s  semi-annual  merchan¬ 
dising  survey,  tell  an  amazing 
story  of  progress  by  presenting 
a  factual  report  covering  the 
load-building  activities  of  the  in¬ 
dustry  for  1935  on  a  national 
scale.  Tables  are  presented  that 
give  a  detailed  comparison  of 
appliance  sales  by  both  utilities 
and  dealers  for  the  full  year 
1935  against  that  for  1934. 
Others  show  trends  in  appliance 
rentals,  and  consumption  and 
load  growth  data  for  companies 
that  do  not  sell  appliances.  No 
interpretation  is  given  or  needed, 
the  facts  tell  the  story. 

• 

Of  Executive  Interest 

Utility  appliance  sales  data. 
Linear  depreciation  for  hydro — 
not  suitable.  Executives  discuss 
highway  lighting.  Technique 
speeds  rate  analysis. 

• 

For  Power  Company 
Engineers 

Network  system  for  Chicago’s 
loop.  Selecting  Supervisory — 
how,  why.  High-capacity  switch- 
gear  design.  Old  insulating  oil 
reclaimed  chemically. 

• 

On  Power  Company 
Sales 

National  utility  appliance  saies 
— 1935.  Who  can  buy  refrig¬ 
erators.  ’The  utilities  and  high¬ 
way  iighting.  Concluding  bakery 
data  sheets — to  be  followed  by 
those  on  laundries. 

• 

For  Electrical  Engineers 

Utility  opinion  on  highway  light¬ 
ing.  Selection  of  supervisory — 
how',  why.  Design  switchgear 
for  easy  maintenance. 

• 

For  Electrical 
Manufacturers 

Appliance  sales  for  1935 — utili¬ 
ties,  dealers.  Refrigerators — a 
market  survey.  Improved  high¬ 
way  lighting  to  cut  accidents — 
utility  opinion. 
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Who  Can  Buy  Refrigerators? .  39 

A  market  study  by  income  groups  which  points  the 
way  to  a  huge  refrigerator  market  in  the  lower  in¬ 
come  brackets. 

Chicago  Starts  Network  in  Loop ...  41 

First  steps  toward  a  system  which  will  supply  new 
load,  relieve  load  on  present  d.c.  substations  and 
avoid  substation  Investment.  K.  M.  Smith  gives  the 
details. 

What  Type  Supervisory  to  Choose .  .  42 

W.  P.  Simpson  discusses  factors  affecting  selection 
of  supervisory  system.  He  analyzes  the  weight  to 
be  given  factors  of  distance,  number  of  units,  chan¬ 
nels  available,  speed  of  operation,  carrier  vs. 
metallic. 

Rate  Results  Analyzed  on  New  Basis  44 

A  new  technique  presented  by  E.  S.  Zuck  makes 
projection  of  rate  changes  more  accurate  and  ex¬ 
peditious. 

High-Capacity  Switchgear  Design .  .  46 

Design  of  high-capacity  circuit  breakers  for  Boulder 
Dam-Los  Angeles  system  Is  discussed  by  J.  D. 
Greensward. 

Insulating  Oil  Reconditioned .  48 

Chemical  process  used  by  Southern  California  Edi¬ 
son  reconditions  old  insulating  oil. 

Linear  Depreciation  Not  for  Hydro .  50 

R.  L.  Thomas  shows  that  infrequent  additions,  sus¬ 
tained  high  efficiency  and  long  life  all  point  to  in- 
appropriateness  of  straight-line  method. 

Opinion  on  Highway  Lighting .  54 

utility  executives  discuss  the  responsibility  of  th^ 
industry  in  reducing  traffic  fatalities  by  improving 
highway  lighting. 

Carter  Field  on  Washington  Events.  58 
Appliance  Merchandising  in  1935  .  .  85 

Last  year  saw  notable  progress  in  the  direction  of 
greater  domestic  load.  This  EIlectrical  World 
semi-annual  survey  tells  of  "the  activities  of  103 
power  companies  and  what  they  accomplished  in 
building  load  and  revenue. 
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Features 

Paint  a  Partner 
in  Better  SeeinK 

Properly  finished  walls  and  ceil¬ 
ing  surfaces  go  hand  in  hand 
with  modern  lighting  design  to 
provide  abundant  diffuse  illum¬ 
ination  for  industrial  oi>erationa. 
A.  H.  Kennedy  tells  what  lead¬ 
ing  industries  are  doing  with 
paint  to  relieve  eye  strain  and 
overcome  light  handicaps. 

• 

T.V.A.  Chooses  ^ood 
in  Lightning  Art>as 

T.V.A.  Engineers  Llewellyn 
Evans  and  H.  C.  Daniels  tell  of 
the  story  of  a  searching  analysis 
that  led  to  the  selection  of  a 
unique  wooden  construction  for 
their  154-kv.  transmission  line 
from  Wil.sr>n  Dam  to  Norris 
Dam  severely  exposed  to  light¬ 
ning. 

• 

Small  Refrigeratf>rs 
and  the  Minimum  Bill 

Five  utilities  develop  minimum 
bill  customers  Into  profitable 
customers  by  interesting  them  in 
refrigerators.  Methods  and  re¬ 
sults  of  their  campaigns  make  a 
vitally  interesting  story  for  load 
builders. 

• 

Low  Cost  Grounding 
of  Lighting  Standards 

Here’s  how  Kansas  City  Power 
&  Light  Company  grounded 
1,424  boulevard  fixtures  at  a 
unit  cost  of  $2.46.  Some  of  the 
standard  fixtures  were  grounded 
in  one  minute  flat,  some  longer; 
the  whole  story,  with  costs,  is 
told  by  T.  G.  Hieronymus. 

• 

Extension  Wiring  System 

Additional  outlets  in  already 
wired  homes  without  reverting 
to  “haywire”  are  made  possible 
by  a  newly  developed  system 
that  looks  good  and  meets  un¬ 
derwriters’  requirements.  A  new 
solution  to  an  old  problem. 

Capacitors*Prove  Out 
in  Service 


Editorials  .  .  37  and  56 
Operating  Practices  .  70 
Power  at  Work  ....  73 
Bakery  Data  Sheets.  .  78 
Engineering  Ideas  .  .  82 
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Municipal  Items  .  .  96 

Recent  Rate  Changes  96 
New  Equipment  ...  110 
Sales  Opportunities .  114 
Book  Reviews  ....  117 


Messrs.  Van  Horn  and  Hill  tell 
of  ten  years  experience  with  a 
5,400-kva.  capacitor  installation 
at  the  United  Illumination  Com¬ 
pany,  Bridgeport.  They  say  they 
experienced  less  than  3  per  cent 
of  failures. 
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OILOSTATIC 


(REG  U.  S.  PAT.  OFFICE) 


TRANSMISSION  SYSTEM 


POT 

HEAD 


PIPE  CROSS  SECTION 


TYPICAL  SYSTEM  ASSEMBLY 


[ 


PRESSURE 
MAINTAINING 
AND  OIL 
PURIFYING 
EQUIPMENT 


STRAIGHT  JOINT 


AUTOMATIC 
SEMI-STOP  JOINT 


IN  the  Oilostatic  Transmission  System  de¬ 
veloped  and  manufactured  by  the  Okonite- 
Callender  Cable  Co.,  Inc.,  the  insulated  con¬ 
ductors  are  in  buried  metal  pipe  filled  with  oil, 
maintained  under  a  constant  pressure.  Above 
typical  Oilostatic  layout  shows  simplicity  of 
pumping,  valve,  joint  and  pothead  equipment. 


Right-of-way  and  other  physical  prob¬ 
lems  going  with  overhead  transmission 
can  be  solved  by  Oilostatic  at  great  savings 
in  installation  and  maintenance  costs. 

All  of  these  advantages,  and  more,  are 
made  available  by  Oilostatic  Transmission 
System. 

Two  Oilostatic  installations,  one  at  132 
kv.  and  one  at  66  kv.  are  already  in  suc¬ 
cessful  operation. 

Our  Engineering  services  are  always  avail¬ 
able.  Inquiries  on  specific  projects  are  invited. 


•  with  Oilostatic, 


NO  DUCTS,  NO  LEAD  SHEATH. 
NO  VOIDS  IN  THE  INSULATION. 
HIGHER  DIELECTRIC  STRENGTH. 
GREATER  INSULATION  STABIL¬ 
ITY.  INCREASED  CURRENT 
CARRYING  CAPACITY.  CABLE 
OPERATION  AT  VOLTAGES 
HIGHER  THAN  132,000  VOLTS. 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 


4  (712) 
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OF  PYREX  INSULATORS 


The  uniformity  in 
color  of  Signal 
glassware  has  long 
been  a  Corning 
IcJsoratory  contri¬ 
bution  to  industry, 
and  is  a  striking 
illustration  of  pre¬ 
cision  in  Corning 
products. 
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ELECTRIC 


SOME  OF  THE  GUEST  ARTISTS  WHO  HAVE  ADDED  TO 


'-yO  \  'riie  Melody  Master  radio  projirain, 

sponsored  nationally  l»y  General 
\a\I  C®  Lleetrie  and  l(K*ally  l»y  nearly  forty 
\  ||]|n  public  utilities,  is  making  a  definite 

contribution  toward  promoting 
^  Better  Light-Better  Sight. 

The  program  has  been  on  the  air  a  comparatively 
short  time.  It  is  broadcast  over  13  stations  of  the 
N.B.  G.  Basic  Bed  Network  each  Sunday  night  at 
11  P.M.  (L.S.T.)  Yet  conservative^stiniates  indicate 
that  it  has  built  a  weekly  audience  in  more  than  half 
a  million  homes  .  .  .  and  that  this  audience  is  con¬ 
stantly  increasing. 

Skillfully  woven  into  the  program  is  the  dramatized 
Better  Light-Better  Sight  message.  Each  week  the 
featured  guest  makes  a  test  w  ith  a  Sight  Light  Dem¬ 
onstrator  to  let  his  eyes  select  the  liglft  they  would 
choose  for  close  seeing.  Today  in  more  than  half  a 
million  homes,  listeners  know  more  about  the  ad¬ 
vantages  of  better  lighting  than  they  di<i  before  the 
program  started  .  .  .  last  October  20th. 

The  addition  of  a  well-love«l  guest  artist  each  week, 
the  predominance  of  excellent  instrumental  and  vocal 
music,  and  the  dramatized  Better  Light-Better  Sight 
message  have  conduned  to  place  the  program  on  a 
high  level  of  audience  acceptance.  For  an  illustrated 
folder  containing  more  detailed  information,  write  to 
Dept.  166,  Nela  Park. 


•  Alhort  l*ay!<on  IWhiinr, 
one  of  the  ntonv  fftitnrvd 
fliii-sts  lAut  inako  thr  Sifilil 
Idfiht  tost  vtirh  tvook.  Juik 
!\oru'orth,  votoran  stofio  fn- 
utritc  and*'' John  ('.h'lnons 
in  the  profit  nni,  is  holdinfi 
the  IJfiht  Meter.  I'he  entire 
Sifiht-IJfiht  Demonstration 
is  dramatized  etieh  leeek  as 
a  part  of  The  Melotiv  Mas¬ 
ter  program. 


^'MELODY  MASTERS'  ENTERTAINMENT  RECENTLY 


8.  AKTIUJR  I>RYOR,com|>os<>raiid 
America’s  furemost  hand  conductor, 
apiM-ariHi  with  Beatrice  Ilerford  on 
tiie  February  2Urd  profn’arn. 


1.  CARRIK  JACOBS-ROND,uuth(>r 
of ’‘The  End  of  a  Perfi^ct  Day"  and 
many  other  well-loved  soiifn  and 
(KM'ms,  was  a  featured  gue«t  De¬ 
cember  15th. 


2.  KRITZI  SCIIEFF,  slur  of  many 
a  Victor  I lerlK‘rtoi)erettu,  was  feat¬ 
ured  ulotip  with  Victor  llerlwrt  mu¬ 
sic  on  the  Dec»*mlM‘r  29th  |>ro(tram. 


3.  ANGELO  PATRI.  l>elove<l  edu¬ 
cator  and  national  authority  on  child 


psychology,  appeared  on  the  Janu¬ 
ary  12lh  Melody  Master  program. 


4.  THE  CHARIOTEERS,  popular 
and  versatile  colored  quartette,  were 
featured  with  Oley  S|>euks  on  the 
January  I9th  program. 

."i.  BRCCE  B  AIRNSFATHER,  in¬ 
ternationally  famous  for  his  “Ole 
Bill"  and  “The  Better  ’Ole"  car- 
tiMins,  was  guest  artist  on  Jan.  26th. 

6.  FRANK  (Bring  ’em  Buck  Alive) 


BUCK,  told  some  of  his  thrilling 
jungle  ex(>erienc<«  us  Clem’s  guest 
on  February  2nd. 


7.  WILLARD  ROBISON,  com- 
|>o8er,  singer,  and  conductor,  was 
the  featured  guest  on  the  February 
16th  program. 


The  “MELODY  MASTER”  RADIO  PROGRAM 

makes  a  definite  contribution  to 

BETTER  LIGHT- BETTER  SIGHT 


LETTERS  TO  THE  EDITOR 


Vol  in  Receivership — 
tionds  Above  Par 

To  the  Editor  of  Electrical  World: 

Our  attention  having  been  called  to  tabu¬ 
lations  appearing  on  page  71  of  the  January 
4.  1936,  issue  of  the  Electrical  World  pur¬ 
porting  to  show  that  Northwestern  Electric 
Company  defaulted  on  its  first  mortgage 
twenty-year  sinking  fund  gold  bonds  which 
were  due  May  1,  1935.  and  that  it  was  in 
receivership  during  1935,  we  are  constrained 
to  advise  you  that  the  information  so  pub¬ 
lished  (without  even  approximately  adequate 
explanatory  notes)  is  unfair  to  Northwestern 
Electric  Company. 

Conditions  wholly  beyond  the  control  of 
the  officers  and  directors  of  Northwestern 
Electric  Company  prevented  the  refunding 
of  this  issue  of  bonds  at  maturity,  but  the 
company  had  presented  to  its  bondholders 
in  January,  1935,  an  extension  proposal  and 
agreement  contemplating  the  extension  of 
the  maturity  of  such  bonds  for  ten  years, 
and  on  the  actual  maturity  date  (May  1, 
1935)  the  holders  of  more  than  74  per  cent 
in  principal  amount  of  such  bonds  had  ap¬ 
proved  and  accepted  this  extension  plan. 
By  order  of  the  District  Court  of  the  United 
States  for  the  District  of  Oregon  dated  July 
22,  1935,  the  company’s  extension  plan  was 
confirmed  and  approved  as  a  plan  of  reor¬ 
ganization  under  the  provisions  of  the  famil¬ 
iar  Section  77B  and  more  than  97  per  cent 
in  principal  amount  of  the  bonds  has  now 
been  deposited  under  the  terms  of  such  plan. 
Furthermore,  the  court  did  not  find  it  either 
necessary  or  desirable  to  appoint  a  trustee 
or  trustees  of  the  company’s  properties,  but 
continued  its  then  and  present  management 
in  complete  control  of  all  of  its  properties 
and  operations. 

You  will  be  interested  in  noting  that  the 
Northwestern  Electric  Company  bonds  so 
extended  are  selling  at  better  than  par  on 
the  New  York  Curb  Exchange. 

Paul  B.  McKee, 

President, 

Northwestern  Electric  Co., 

Portland,  Ore. 

Due  to  necessary  brevity  in  the  annual 
Statistical  Issue  of  Electrical  World 
the  facts  regarding  Northwestern  Elec¬ 
tric  Company  bonds  were  not  fully 
stated.  We  are  glad  to  publish  Mr. 
McKee’s  letter. — Edttors. 


Boulder  Generators  Polyphase 

To  the  Editor  of  Electrical  World: 

Perhaps  a  humble  person  like  myself  can 
whisper  a  comment  from  this  secluded  spot 
150  miles  west  of  Calcutta. 

It  took  some  serious  efforts  to  convince 
some  of  my  associates  that  the  Boulder  Dam 
generators  were  not  single  phase,  as  listed  in 
me  August  17  issue  of  Electrical  World. 
doubtless  this  apparent  discrepancy  has 
drawn  to  the  attention  of  your  office 


from  9W  other  sources.  You  may  judge, 
however,  that  your  publication  is  receiving 
more  than  a  glance  at  this  spot. 

C.  O.  VON  Dannenberc, 
4  Office  Road. 
Jamshedpur,  India. 

• 

Neutral  Resistor  Should 
Limit  Fault  Current 

To  the  Editor  of  Electrical  World: 

Reading  the  published  information  on  the 
trouble  of  January  15  at  the  Hell  Gate  sta¬ 
tion  creates  the  impression  that  too  much 
weight  cannot  he  given  complete  automatic 
protection  in  a  generating  station.  Accord¬ 
ing  to  the  report,  all  sources  of  energy  ex¬ 
cept  the  generators  were  cleared  from  the 
bus  automatically.  The  inevitable  delay  in¬ 
cident  to  an  operator’s  observance  and  an¬ 
alysis  of  a  fault  condition  and  the  physical 
motions  necessary  to  clear  it  affords  ample 
time  for  a  simple  failure  to  become  a  cata¬ 
clysm.  That  power  from  the  generators  was 
the  continuing  cause  of  damage  is  indicated 
by  the  burning  off  of  a  generator  neutral. 

The  lesson  to  generating  station  operators 
and  designers  seems  to  be  that  the  best  way 
to  limit  the  destructiveness  of  a  fault  is  to 
clear  it  as  rapidly  as  possible.  This  calls  for 
automatic  protection,  which  in  the  case  of  a 
bus  failure  will  infallibly  clear  all  sources 
of  energy  from  the  section  involved  as 
quickly  as  possible. 

That  such  protection  operating  success¬ 
fully  would  have  prevented  the  second  bus 
at  Hell  Gate  from  becoming  involved  is  a 
question  to  which  an  answer  cannot  be  dog¬ 
matically  given.  Observations  of  a  some¬ 
what  comparable  case  a  few  years  ago  sug¬ 
gests  that  it  might.  One  may  wonder  also 
whether  the  damage  would  have  been  les¬ 
sened  and  its  extent  restricted  by  a  neutral 
resistor  of  a  size  which,  without  endanger¬ 
ing  proper  relay  functioning,  would  have 
limited  the  fault  current. 

Such  tests  of  modem  generating  station 
design  have  been  fortunately  rare.  Perhaps 
the  designer  may  assume  the  credit  for  this, 
but  the  true  merit  of  the  design  is  never 
known  until  it  is  submitted  to  unusual 
stress  and  the  results  analyzed,  assuming 
there  is  enough  evidence  left  to  analyze. 
The  lessons  thus  learned  are  helpful  even  if 
painful.  Wellen  H.  Colburn, 

Wollaston,  Mass. 

As  the  fuller  facts  become  known  en¬ 
gineers  are  bound  to  form  opinions  about 
future  protection  policies  founded  on  the 
Hell  Gate  lesson.  Mr.  Colburn  seems  to 
differ  with  the  tone  of  our  first  news 
report,  which  perhaps  gave  the  impres¬ 
sion  that  too  much  reliance  should  not 
be  placed  on  automatic  protective  equip¬ 
ment.  If  that  impression  was  given  it 
was  because  time  bad  not  intervened  to 
afford  engineers  a  better  basis  (see  H.  C. 
Forbes  in  February  1  issue)  for  judging 
the  cause.  Possibly  some  will  argue  for 
more  manual  means  of  tripping  in  ex¬ 


treme  emergency  in  order  to  forestall 
follow-up  damage  whenever  the  auto¬ 
matic  equipment  itself  has  been  involved 
in  tbe  initial  fault  and  cannot  therefore 
render  the  functions  which  it  alone  can 
do  at  the  speed  that  is  called  for  by 
modern  power  intensities  and  concentra¬ 
tions. — Editors. 

• 

Coupling  Capacitor  Discussion 

To  the  Editor  of  Electrical  World: 

On  Page  54  of  your  September  14  issue 
there  appeared  a  brief  report  of  the  Seattle 
convention  of  the  A.I.E.E.  under  the  caption 
“Spirited  Discussions  Feature  A.I.E.E.  Meet¬ 
ing.’’  In  the  first  paragraph  of  this  report 
mention  is  made  of  my  paper  describing  the 
coupling  capacitors  furnished  for  the 
Boulder  Dam-Los  Angeles  line.  It  is  re¬ 
corded  that  L.  R.  Ludwig,  Westinghouse 
Electric  &  Manufacturing  Company,  com¬ 
mented  adversely  upon  the  design  described 
in  my  paper,  pointing  out  what  he  thought 
were  excessive  working  stresses  representing 
a  hazard  to  the  line,  and  implying  that  his 
company’s  product  required  three  times  as 
much  working  material  for  the  same  service. 

It  is  recognized  in  the  engineering  profes¬ 
sion  that  a  smaller  quantity  of  more  care¬ 
fully  selected  material  may  have  a  depend¬ 
ability,  when  properly  engineered,  equal  to 
that  of  a  larger  quantity  of  material  of  less 
uniform  quality  or  generally  lower  strength 
or  utilized  to  poorer  advantage  in  the  design. 
Furthermore,  experience  has  shown  that,  as 
a  rule,  the  former  practice  results  in  greater 
economy  than  the  latter. 

It  may  be  pointed  out  that,  except  for 
even  lower  stresses,  the  Boulder  Dam 
coupling  capacitors  are  comparable  in  all 
essentials  of  design  to  the  capacitors  regu¬ 
larly  used  for  the  correction  of  power  factor 
in  transmission  circuits.  The  notably  excel¬ 
lent  record  of  these  modern  oil-paper  power- 
factor  correction  capacitors  attests  the  de¬ 
pendability  of  such  devices.  The  lower 
stresses  used  in  the  coupling  capacitors  give 
a  still  greater  factor  of  safety  against  all 
voltages  encountered  in  service.  Similar 
capacitors  are  employed  also  in  the  construc¬ 
tion  of  General  Electric  impulse  generators, 
which  are  used  to  determine  the  overvoltage 
characteristics  of  all  transmission  apparatus, 
as  well  as  lightning  arresters.  Such  capaci¬ 
tors  receive  far  more  severe  and  frequent 
abuse  from  overvoltage  surges  than  appa¬ 
ratus  in  actual  operation,  whether  protected 
with  lightning  arresters  or  not.  Since  the 
design  of  the  coupling  capacitors  is  more 
conservative  than  modem  power-factor  cor¬ 
rection  capacitors  and  the  impulse  generator 
capacitors,  both  of  which  have  fully  demon¬ 
strated  their  dependability,  the  assumption 
that  the  coupling  capacitors  represent  a 
hazard  to  the  line  is  obviously  without 
foundation.  E.  D.  Eby, 

Engineer, 

High-Voltage  Bushing  Dept., 

General  Electric  Co. 
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THE  CAREFUL  INVESTOR  JUDGES  A  SECURITY 
BYTHE  HISTORY  OF  ITS  PERFORMANCE 

K  E  R  I  T  E 

IN  THREE-QUARTERS  OFACENTURYQF 
CONTINUOUS  PRODUCTION  HAS  ESTABLISHED 
A  RECORD  OF  PERFORMANCE 
THAT  IS  UNEQUALLED  IN  THE  HISTORYOF 
INSULATED  WIRES  AND  CABLES: 

KERITE COMPANY 
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Lawyers  Battle, 

but  Construction  Starts — 


More  taxes  are  in  the  offing.  Congress  fears 
to  face  the  issue  frankly.  So  does  the  Admin¬ 
istration.  The  latest  dodge  is  to  soak  the  surplus 
funds  of  industry.  This  is  a  steppingstone  to 
state  socialism.  Only  surplus  savings  saved 
American  business  enterprises  from  failure  dur¬ 
ing  this  depression  and  maintained  employment. 
If  these  funds  had  not  been  available  the  state 
would  have  been  compelled  to  take  over  busi¬ 
ness.  Is  this  new  tax  proposal  a  planned  step 
to  this  end  or  just  an  expedient  signal  by  the 
quarterback? 

The  threat  of  more  taxes  is  curtailing  Con¬ 
gressional  spending.  Norris  accepts  a  big  cut 
in  his  rural  electrification  plan.  Even  so,  we 
doubt  if  this  sum  can  be  spent.  Farmers  will 
not  pay  five  to  eight  dollars  a  month  as  fixed 
charges  for  line,  wiring  and  equipment  and,  in 
addition,  three  or  four  dollars  for  current.  This 
plan  is  a  theory  only  and  may  be  scrapped.  If 
it  is  forced  into  operation  w'e  predict  that  many 
co-operative  rural  lines  will  once  again  be  taken 
over  for  one  dollar  and  good  will  by  private 
utilities  in  future  years. 

Lawyers  are  still  having  a  field  day.  Each 
week  adds  to  the  record  of  utility  court  cases 
and  appeals  from  current  decisions  to  higher 
courts.  Also  the  Black  committee,  the  S.E.C., 
the  Federal  Trade  Commission  and  the  Federal 
Power  Commission  are  making  plenty  of  legal 
work.  There  will  be  an  increase  of  this  legal 
warfare  in  coming  months.  It  is  necessary,  al¬ 
though  expensive  and  defensive. 


This  brings  up  the  other  and  more  favor¬ 
able  aspect  of  industry  activity.  Load  continues 
to  increase  and  sales  of  apparatus  and  appli¬ 
ances  mount  steadily.  An  organized  and  worth¬ 
while  new  development  is  the  formation  of  the 
Industry  Promotion  Committee.  This  has  long 
been  needed.  It  will  support  and  make  more 
effective  the  sales  programs  of  individual  enter¬ 
prises. 

Add  to  this  the  break-up  of  a  long,  cold 
winter  that  will  permit  construction  work  to  be 
undertaken  by  utilities,  industrials  and  building 
contractors.  There  is  much  to  be  done  and  the 
start  of  this  work  will  give  a  further  spur  to 
business  recovery.  Most  of  this  work  will  affect 
the  heavy  industries  favorably  and  will  add 
greatly  to  employment.  The  electrical  industry 
expects  to  be  a  leader  in  new  construction  this 
year.  Fortunately  the  credit  position  for  busi¬ 
ness  enterprises  is  splendid  and  they  can  get  the 
funds  necessary  for  rehabilitation  and  expansion. 

Just  to  add  a  human  note  to  current  happen¬ 
ings,  the  A.I.E.E.  is  sponsoring  a  nation-wide 
celebration  of  the  fiftieth  anniversary  of  the 
establishment  of  the  alternating-current  system. 
Meetings  to  honor  the  pioneers  should  stimulate 
engineers  of  today  to  follow  in  their  footsteps. 


Editor 


CLIPPING  IN  A  T.V.A.  TRANSMISSION  LINE 

Linemen  install  armor  rods  on  the  T.V.A. 
wood  -  pole  transmission  line  connecting 
Wilson  and  Pickwick  Dams  on  the  Ten¬ 
nessee.  This  line  was  recently  completed. 
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Who  Has  Refrigerators? 

Who  Can  Buy? —  A  Market  Study 

*'  by  Income  Groups 

Two  Types  of  Market  Are  Shown — One  Has  Been  Devel¬ 
oped — Another  and  Potentially  a  Much  Larger  One  Is 
Seen  in  Cheaper  Units  for  the  Lower  Income  Groups 


AS  RECENTLY  as  ten  years  ago  a 
/%  very  simple  answer  could  have 
L  ^  been  given  to  several  questions 
regarding  electric  refrigerators.  “Who 
has  them?”  “Scarcely  any  one.” 
“Who  can  buy?”  “The  well-to-do.” 
The  number  in  use  in  1926  was  esti¬ 
mated  at  145,000,  or  about  one  in  a 
hundred  electrically  served  homes.  In 
the  interim  the  number  of  such  homes 
has  increased  by  a  half,  but  the  num¬ 
ber  of  refrigerators  has  multiplied 
more  than  30-fold.  Annual  produc¬ 
tion  has  for  several  years  exceeded  a 
million  units.  A  portion  of  the  mar¬ 
ket  has  been  pretty  fully  sold,  but 
large  numbers  of  electric  consumers 
are  still  without  them.  For  the  first 
time  it  is  now  possible  to  approach 
this  question  of  the  market  on  a  statis¬ 
tical  basis  directed  to  definite  income 
groups. 

Under  the  title  “Consumer  Use  of 
Selected  Goods  and  Services  by  In¬ 
come  Classes”  the  Department  of  Com¬ 
merce  has  issued  a  series  of  market 
research  reports  embodying  the  results 
of  surveys  in  seven  cities — Austin, 
Tex.;  Fargo,  N.  D. ;  Portland,  Me.; 
Columbia,  S.  C.;  Trenton,  N.  J.;  San 
Diego,  Calif.;  Salt  Lake  City,  Utah. 
Others  are  to  follow,  but  these  seven 
suffice  for  the  making  of  estimates,  by 
income  groups,  of  the  national  market 
that  are  sufficiently  accurate  for  the 
present  purpose.  The  total  checks 
well  with  accepted  figures. 

Fron\  Table  I  it  is  evident  that  the 
cities  selected  are  widely  scattered. 
Various  parts  of  the  country  are  rep¬ 
resented.  The  groups  are  said  to  have 
^n  carefully  selected  so  as  to  give  a 
representative  cross-section.  Various 


data  of  value  in  a  market  analysis 
were  collected.  The  present  article  is 
confined  to  mechanical  refrigeration, 
except  that  for  comparison  the  number 
of  families  reporting  the  use  of  elec¬ 
tric  light  is  included. 

Other  tables  show  the  number  and 
percentage  of  families,  by  income 
groups,  and  the  number  and  percent¬ 
age  of  these  families  using  refrigera¬ 
tors,  also  the  per  cent  saturation  in 
each  group.  Finally,  there  are  totals 
and  averages  for  the  seven  cities  as  a 
whole.  All  of  these  figures  apply  to 
the  year  1933. 

Most  incomes  under  $2,000 

In  all,  25,667  families  were  studied. 
Only  7  per  cent  had  incomes  of  $3,000 
or  more.  Two-thirds  had  less  than 


for  even  the  lowest  income  classes  had 
an  appreciable  number  of  automobiles 
and  refrigerators  and  they  were  living 
in  homes  equipped  with  such  facilities 
as  bathtubs  or  showers. 

While  the  average  saturation  of  re¬ 
frigerators  was  18.6  per  cent  in  all  the 
families  studied,  the  upper  7  per  cent 
as  to  income  had  23  per  cent  of  the 
refrigerators  and  the  average  satura¬ 
tion  for  these  groups  was  60  per  cent. 
Moreover,  there  is  a  progressive  in¬ 
crease  in  saturation  as  we  pass  from 
the  lower  to  the  higher  income 
brackets,  except  for  the  “no  income” 
group.  The  percentages  differ  in  the 
several  cities,  but  the  general  rule  pre¬ 
vails  in  all. 

Two  classes  of  market 


$1,500.  More  than  a  fifth  had  less  There  evidently  remains  a  consider- 
than  $500.  These  are,  of  course,  de-  able  market,  aside  from  replacements, 
pression  figures.  Normally,  incomes  in  the  higher  income  classes.  But 
would  be  higher.  No  doubt  many  of  there  is  a  far  larger  potential  market 
these  people  were  drawing  on  savings,  in  the  great  mass  of  people  having  less 

than  $3,000  a  year. 
Can  they  buy?  The 
answer  is  that  many 
have  already  done  so. 
Here  again  progress  de¬ 
pends  on  healthy  indus¬ 
trial  and  commercial 
recovery.  As  earnings 


How  4,000,000  refriger¬ 
ators  are  distributed 
among  21,286,000  non¬ 
farm  families 

Estimated  allocation 
in  1933 
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Table  I — Number  of  Families  Studied  and  Number  of  These 

Having  Refrigerators 

Total 

Sixe  of 

Number 

Per  Cent 

Number 

Per  Cent 

Families 

Families 

Sample 

Reporting  Reporting 

Reporting 

Reporting 

(Census 

in  This 

(Per  Cent 

Ref  rig- 

Refrig 

Electric 

Electric 

City 

of  1930) 

Study 

of  Total  ) 

erators 

erators 

Light 

Light 

Austin,  Tex .... 

.  -  12.767 

1,697 

13.3 

273 

16.  1 

1,404 

82.7 

FarKo,  N.  Dak.. 

.  6,612 

1,403 

21.2 

395 

28.2 

1,399 

99.7 

Portland,  Me. . . 

.  17,478 

3,097 

17.7 

521 

16.8 

3,055 

98.6 

Columbia,  8.  C. 

.  11,184 

1,697 

•  15.2 

310 

18.3 

1,134 

66.8 

Salt  Lake  City.. 

.  34,410 

6,528 

19.2 

1,732 

26.5 

6,496 

99.5 

Trenton,  N.  J... 

.  27,130 

3,707 

13.7 

344 

9.3 

3,533 

95.3 

San  Dieco,  Cal.. 

.  45,227 

7,538 

16.7 

1,204 

16.0 

7,485 

99.3 

Totals,  averages .  154,808 

25,667 

16.6 

4,779 

18.6 

24,506 

95.5 

Table  II — Families  Studied  in 

Selected  Cities 

City 

By  Income  Groups  (Dollars  per  Year) 

0-  500-  1,000-  1,500-  2,000- 

None  499  999  1,499  1,999  2,999 

3,000- 

4,999 

5,000- 

6,999 

7,000- 

over 

All 

Austin . 

45 

379 

394 

300 

205 

190 

133 

36 

15 

1,697 

Fargo . 

51 

169 

263 

302 

240 

236 

113 

22 

7 

1,403 

Portland . 

69 

374 

631 

733 

532 

459 

215 

48 

36 

3,097 

Columbia . 

44 

646 

349 

178 

164 

162 

119 

22 

13 

1,697 

Salt  Sake  City . 

237 

1,451 

1,503 

1,305 

907 

694 

328 

58 

45 

6,528 

Trenton . 

297 

729 

1,021 

765 

398 

334 

121 

32 

10 

3,707 

San  Diego . 

257 

1,059 

1,716 

1,837 

1,316 

914 

346 

65 

28 

7,538 

TotaL . 

1,000 

4,807 

5,877 

5,420 

3,762 

2‘989 

1,375 

283 

154 

25,667 

Per  Cent . 

S.lr 

18.7 

2^.9 

21.1 

H-7 

11.6 

6.i 

1.1 

0.6 

100.0 

Austin . 

7 

Refrigerators, 

6  14 

by  Income  Groups 

37  46  63 

69 

23 

8 

273 

Fargo . 

8 

8 

30 

60 

77 

III 

79 

16 

6 

395 

Portland . 

5 

24 

48 

86 

88 

117 

96 

29 

28 

521 

Columbia . 

3 

9 

16 

28 

64 

89 

74 

14 

13 

310 

Sfdt  I-ake  City . 

26 

79 

178 

337 

367 

415 

246 

46 

38 

1,732 

Trenton . 

9 

It 

46 

63 

59 

76 

50 

23 

7 

344 

San  Diego . 

25 

43 

139 

205 

275 

290 

176 

34 

17 

1,204 

— 

— 

— 

— 

— 

— 

— 

- — 

— 

— 

Total . 

83 

180 

471 

816 

976 

1,161 

790 

185 

117 

4,799 

SatuT'itioTt  per  cent . 

S.S 

S.7 

8  0 

15.1 

25.9 

38.8 

57. 

65.8 

76.2 

18.6 

Table  III — Distribution  of  Population  and  Refrigerators  by 

Income  Groups 


Per  Cent  of  Population  in  f^arh  Income  Group 


No 

$1  to 

$500- 

$1,000- 

$1,500- 

$2,000- 

$3,000- 

$5000- 

$7,000- 

All 

City 

Income 

$499 

$999 

$1,499 

$1,999 

$2,999 

$4,999 

$6,999 

Over 

Classes 

.Austin,  Tex . 

2.7 

22.3 

23.2 

17.7 

12.  1 

11.2 

7.8 

2.  1 

0.9 

100.0 

Fargo,  N.  Dak . 

3.6 

12.  1 

18.7 

21.5 

17.1 

16.8 

8.  1 

1.6 

0.5 

100.0 

Portland,  Me . 

2.2 

12.  1 

20.4 

23.7 

17.2 

14.8 

6.9 

1.5 

1.2 

100.0 

Columbia,  S,  C. . . . 

2.6 

38.  1 

20.5 

10.5 

9.7 

9.5 

7.0 

1.3 

0.8 

100.0 

Salt  l^ke  City . 

3.6 

22.2 

23.0 

20.0 

13.9 

10.7 

5.0 

0.9 

0.7 

100.0 

Trenton,  N.  J . 

8.0 

19.7 

27.5 

20.6 

10.7 

9.0 

3.3 

0.9 

0.3 

lOG.O 

San  Diego,  Cal . 

3.4 

14.0 

22.8 

24.3 

17.5 

12.  1 

4.6 

0.9 

0.4 

100.0 

Per  Cent  of  Refrigerators 

in  Eaeb  Income 

Group 

Austin,  Tex . 

2.6 

2.2 

5.  1 

13.6 

16.8 

23.  1 

25.3 

8.4 

2.9 

100.0 

Fargo,  N.  Dak.. . . 

2.0 

2.0 

7.6 

15.2 

19.5 

28.  I 

20.0 

4. 1 

1.5 

100.0 

Portland,  Me . 

1.0 

4  6 

9.2 

16.5 

16.9 

22.4 

18.4 

5.6 

5.4 

100.0 

Columbia,  S.  C. . . 

1.0 

2  9 

5.2 

9.0 

20.6 

28.7 

23.9 

4.5 

4.2 

100.0 

Salt  l^ke  City... . 

1.5 

4.6 

10.3 

19.4 

21.2 

23.9 

14.2 

2.7 

2.2 

100.0 

Trenton.  N.  J . 

2.6 

3.2 

13.4 

18.3 

17.2 

22.  1 

14.5 

6.7 

2.0 

100.0 

San  Diego.  Cal.. .  . 

2. 1 

3.6 

11.6 

17.0 

22.8 

24. 1 

14.6 

2.8 

1.4 

100.0 

Per  Cent  Saturation  in 

Each  Income  Group 

15.6 

1.6 

3.6 

12.3 

22.4 

33.2 

51.9 

63.9 

53.3 

16.  1 

Fargo.  N.  Dak - 

15.7 

4.7 

11.4 

19.9 

32.  1 

47.0 

69.9 

72.7 

85.7 

28.2 

Portland.  Me . 

7.2 

6.4 

7.6 

11.7 

16.5 

25.5 

44.7 

60.4 

77.8 

16.8 

Columbia.  S.  C. . . 

18.2 

1.4 

4.6 

15.7 

39.0 

54.9 

62.2 

63.6 

100.0 

18.3 

Salt  I.«ke  City.. . . 

II. 0 

5.4 

11.8 

25.8 

40.5 

59.8 

75.0 

79.3 

84.4 

26.5 

Trenton,  N.  J . 

3.0 

1.5 

4.5 

8.2 

14.8 

22.8 

41.3 

71.9 

70.0 

9.3 

San  Diego.  Cal...  . 

9  7 

4. 1 

8. 1 

11.2 

20.9 

31.7 

50.9 

52.3 

60.7 

16.8 

rise  an(J  as  their  continuance  is  as¬ 
sured,  purchasing  will  increase.  This 
increase  will  be  greatly  stimulated  as 
manufacturers  succeed  in  developing 
appliances  suited  to  people  of  limited 
income.  That  is  the  big  unsaturatf'd 
market  that  now  challenges  the  in¬ 
dustry. 

Nation-wide  possibilities  in  figures 

According  to  the  census  for  19d0 
there  were  in  the  United  States  21,- 
286,000  non-farm  families,  including 
those  in  cities  and  towns  and  those  in 
rural  villages.  If  we  assume  that  these 
families  are  distributed  by  income 
groups  in  the  same  proportion  as  those 
in  the  seven  cities  the  allocation  will 
be  as  in  Table  IV.  Applying  in  each 
group  the  average  percentage  satura¬ 
tion  prevailing  in  the  seven  cities,  there 
results  the  number  of  refrigerators 
given  in  that  table,  the  total  being  ap¬ 
proximately  4,000,000.  This  checks 
satisfactorily  with  the  estimate  of 
4,660,000  by  Refrigeration  News  for 
the  end  of  1933  if  allowance  is  made 
for  the  families  in  the  higher  income 
brackets,  not  proportionately  repre¬ 
sented  in  cities  of  moderate  size,  and 
for  those  in  that  portion  of  our  30.- 
000,000  families  that  is  not  included 
in  the  present  computation. 

This  means  that  the  possibilities 
in  the  upper  brackets  are  somewhat 
larger  than  the  table  indicates,  but  the 
fact  remains  that  the  time  has  come  for 
concentrating  on  the  lower  brackets, 
comprising  some  10,000,000  families, 
many  of  them  dwelling  in  the  thou¬ 
sands  of  small  cities  and  towns  where 
a  modest  income  is  adequate  for  a 
decent  standard  of  living. 


Table  IV  —  Income  Groups 
and  Refrigerator  Installa¬ 
tions 

Non-Farm  Families 

Estimate  based  on  averaftes  for  seven  select (d  cities 
and  1930  censiis  total  of  21,286,000  non-farm  families 


Income 

Number 

Group 

of 

(Dollars) 

Families 

0 

831,000 

1-499 

3,983,000 

500-999 

4,870.000 

1,000-1,499 

4,490,000 

1,500-1.999 

3,130,000 

2  000-2,999 

2,470,000 

3,000-4,999 

1,150,000 

5,000-6.999 

234,000 

7,000  &  over 

128,000 

Total.s 

21.286,000 

No.  with 

N’umber 

Refrig¬ 

backing 

erators 

Kefr'rs 

69.000 

7  6  2.000 

148.000 

3,835,000 

390,000 

4  480.000 

680  000 

^  810.000 

812,000 

2  318.000 

960,000 

1.510,000 

662.000 

4  88.000 

153,000 

81,000 

98,000 

30,000 

3.972,000 

17.3  1  4  000 
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Chicago  Starts 

Initial  net-  C  J 

work  em-  _ 

braces  four  |  a  1^1 

iNetwork  in  Loop 


Network  transformer  vault  houses  two  500-kva.  units 


Transformer  leads  feed  rin^t  bus 


Alternating-Current  Supply  Begins  Taking 
Over  Load  in  Direct-Current  Area  South  of 


the  Loop — Substation  Investment  Is  Avoided 


INITIAL  installation  of  an  alter¬ 
nating-current  network  in  Chicago 
is  now  in  progress  in  an  area 
immediately  adjacent  to  the  Loop  dis¬ 
trict.  This  installation  is  being  made 
to  provide  relief  by  cutover  for  the 
d.c.  substation  whch  now  supplies  the 
area,  in  lieu  of  the  construction  of  a 
new  d.c.  substation.  It  is  to  be  in¬ 
stalled  in  steps  to  absorb  the  growth 
and  reduce  the  load  on  the  present 
substation  and  will  also  form  the  nu¬ 
cleus  of  a  system  which  will  be  ex¬ 
tended  to  supply  new  load  or  for  the 
relief  of  other  d.c.  substations. 

Four  blocks  are  covered  by  the  por¬ 
tion  of  the  system  first  installed.  Each 
is  about  400  ft.  square  and  the  terri¬ 
tory  is  almost  entirely  commercial  in 
character.  Load  amounts  to  about 
2.000  kw.,  about  half  of  which  is 
made  up  of  customers  having  from 
100  to  600  kw.  maximum  demand,  the 
rest  being  in  small  shops  and  theaters 
and  n'inor  manufacturing.  Load  den¬ 
sity  ir;  this  and  adjacent  territory  is 
about  10,000  kva.  of  substation  maxi¬ 
mum  ’emand  per  square  mile. 

Netuork  transformers  are  three- 
phasp  units  of  300  and  500  kva.  ca¬ 
pacity  They  are  equipped  with 


By  K.  M.  SMITH 

Planning  Engineer, 

Commonwealth  Edison  Company,  Chicago 

secondary  network  protectors  and  pri¬ 
mary  disconnects  providing  for  an 
open,  closed  and  ground  position.  The 
transformers  have  5^  per  cent  impe¬ 
dance  and  a  voltage  rating  of  12,000- 
213  volts.  No  external  reactances  are 
used  except  balancing  transformers  in 
building  vaults.  Primary  windings 
have  taps  for  two  2  per  cent  steps 
below  and  one  2  per  cent  step  above 
12,000  volts.  Generally,  each  vault 
will  have  one  500-kva.  unit  installed, 
although  space  is  provided  for  a  future 
second  unit.  Two  300-kva.  units  are 
planned  for  several  vaults  initially  or 
in  the  immediate  future. 

Doubled  conductor  secondary 
system 

Secondary  mains  in  the  street  con¬ 
sist  of  two  sets  of  three  350,000- 
circ.mil  single-conductor,  lead-covered 
cables  with  a  No.  4/0  lead-covered 
neutral  conductor.  One  set  of  mains 
is  installed  on  each  side  of  the  street 
except  on  frontages  where  no  service 
taps  are  required.  Selection  of 


350, 000-circ.mil  cable  for  this  purpose 
was  based  partly  on  the  existence  of  a 
stock  of  cable  of  this  size  for  which  no 
other  use  was  expected  and  partly  on 
the  size  of  the  existing  conduit,  which 
is  quite  old  and  too  small  to  permit  in¬ 
stallation  of  three  larger  cables  in  a 
duct.  In  some  cases,  due  to  this  con¬ 
dition,  it  will  be  necessary  to  install 
the  neutral  conductor  in  a  separate 
duct. 

Transformers  are  connected  to  the 
system  of  street  mains  by  multiple  cir¬ 
cuits  of  500,000-circ.mil  one-conductor 
cable.  These  loads,  which  will  aver¬ 
age  about  60  ft.,  are  to  be  brought 
from  a  bus  in  the  transformer  vault  to 
an  adjacent  cable  manhole  where  the 
leads  and  the  several  sets  of  street 
mains  are  connected  to  a  500,000- 
circ.mil  cable  ring-bus.  Four-way 
joints  connecting  one  transformer  lead 
and  one  street  main  to  the  bus  are 
used  wherever  possible.  Services  may 
be  tapped  off  of  this  bus  or  directly 
from  the  street  mains  along  the  block. 

Primary  supply  to  the  network  will 
be  four  12,000- volt  feeders,  originat¬ 
ing  in  two  substations.  Each  substa¬ 
tion  receives  energy  from  both  of  the 
[Continued  on  page  104] 
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What  Type  Supervisory 

Factors  of  Distance,  Number  of  Units,  Available 
Channels,  Degree  of  Control,  Carrier  vs.  Metallic 
Circuit  Enter  to  Determine  Choice  of  Installation 


In  making  a  decision  on  a  supervisory  system  consideration  has  to 
he  given  to  a  variety  of  factors,  and  not  all  of  these  point  to  one 
of  the  major  available  schemes.  Distance,  number  of  controlled 
points,  number  of  channels  available  or  required  are  all  involved. 
Herein  is  analyzed  the  weight  of  each  of  these  influences,  and 
further  consideration  is  given  to  the  matter  of  speed  of  action, 
something  quite  important  in  emergencies  when  orders”  have  to 
be  given  in  quick  succession  and  ^‘answers”  received  promptly. 

By  W.  P.  SIMPSON 

General  Electric  Company,  Philadelphia,  Pa. 


IN  GENERAL,  the  choice  of  a  su¬ 
pervisory  system  is  governed  by 
three  major  factors:  The  number 
of  units  to  be  controlled  or  supervised, 
the  available  transmission  channels 
between  the  dispatching  point  and  the 
outlying  station  and  their  cost,  and 
the  type  of  operation  desired.  Other 
factors,  such  as  the  number  of  control 
devices  required  and  their  mainte¬ 
nance,  will  have  their  influence  on  the 
choice.  Knowing  these,  one  can  select 
the  supervisory  system  which  will  best 
meet  his  requirements  by  comparing 
the  relative  merits  of  those  now  avail¬ 
able. 

There  are  in  use  at  present  two  basic 
types  of  supervisory  systems.  One 
depends  upon  a  step-by-step  synchro¬ 
nizing  of  equipment  in  the  dispatcher’s 
office  with  that  in  the  remote  station. 
The  other  depends  upon  a  code  (or 
polarized  code)  of  current  impulses 
to  select  the  desired  unit  at  the  remote 
station. 

Theoretically,  there  is  no  limit  to 
the  number  of  units  which  may  be  con¬ 
trolled  or  supervised  at  any  one  loca¬ 
tion  by  either  system.  There  is,  how¬ 
ever,  a  practical  limit,  which  will  be 
pointed  out  later  under  type  of  opera¬ 
tion.  The  synchronous  system  has 
been  built  in  installations  having  as 
many  as  115  points. 

Number  of  controls  and  indications 
obtainable  in  a  code  system  varies 
with  the  type  selected.  One  of  the 


larger  systems  for  panel  mounting  has 
been  built  for  as  high  as  64  points  of 
control  and  indication.  Another  type 
is  designed  for  the  control  and  indica¬ 
tion  of  from  one  to  five  breakers  or 
equivalent  units.  The  latter  has  a  dis¬ 
patcher’s  office  cabinet  suitable  for 
desk  mounting  and  the  equipment  at 
the  remote  station  may  be  mounted  in 
a  small  outdoor,  weatherproof  hous¬ 
ing.  Needless  to  say,  the  limiting  of 
this  system  to  five  points  of  control 
and  indication  materially  reduces  its 
cost. 

We  meet  with  one  of  the  major  dif¬ 
ferences  between  the  synchronous  and 
code  systems  in  the  transmission  chan¬ 


nels  required.  In  the  synchronous 
system  two  line  wires  are  necessary 
for  the  synchronizing  of  the  stepping 
operations.  To  avoid  interfererice 
with  this  synchronizing  and  to  obtain 
instantaneous  control  and  indication, 
two  additional  wires,  making  a  total 
of  four,  are  required.  The  code  system 
uses  two  line  wires  between  the  dis¬ 
patcher’s  office  and  the  outlying  sta¬ 
tion,  or  one  carrier-current  channel 
superimposed  on  telephone  conductors 
of  power  line  conductors,  providing 
the  equivalent  of  these  two  wires.  The 
range  of  both  systems  is  40  miles  over 
No.  19  gage  copper  wire,  or  60  miles 
over  No.  16  gage  copper  wire.  The 
use  of  a  carrier-current  channel  for 
the  code  systems,  of  course,  greatly 
extends  the  range  over  which  this  su¬ 
pervisory  can  be  economically  oper¬ 
ated. 

From  the  viewpoint  of  transmission 
channels  alone  it  would  seem  that  the 
code  system  using  only  two  line  wires, 
or  a  carrier  channel,  is  the  most  de¬ 
sirable.  However,  recall  for  a  moment 
the  development  of  supervisory  sys¬ 
tems  in  general.  The  forerunner  of 
supervisory  control  was  remote  con¬ 
trol  by  direct  wire  to  each  controlled 


Two-wire  code  type  of  supervisory  equipment  in  power  director’s  office  of  the 
Pennsylvania  Railroad,  main  line  electrification,  Baltimore,  Md.  (partial  view) 
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System  Shall  Be  Chosen? 


World’s  largest  supervisory 
control  installation 

Four-wire  synchronous  supervisory 
equipment  In  the  power  dispatcher’s 
office  of  the  City  of  New  York  Inde¬ 
pendent  Subway  System  for  rectifier 
and  track  feeder  control. 


device.  The  control  equipment  was 
of  the  simplest  nature.  This  was  satis¬ 
factory,  and  still  is,  for  distances  in 
the  order  of  1,000  ft.,  but  where  the 
distance  is  in  terms  of  miles  it  be¬ 
comes  impractical.  Supervisory  con¬ 
trol  meets  the  demand  for  control  and 
indication  over  a  minimum  number  of 
conductors,  at  the  necessary  and  justi¬ 
fiable  expense  of  more  complicated 
control  circuits  and  a  greater  amount 
of  equipment. 

By  utilizing  four  line  wires  in  the 
operation  of  the  synchronous  system 
each  line  wire  is  called  upon  to  per¬ 
form  only  one  duty  (synchronize,  con¬ 
trol,  indicate  and  common  return) 
and  the  equipment  required  to  trans¬ 
fer  the  control  and  indication  wires 
from  one  substation  unit  to  another  is 
very  small.  However,  when  a  further 
reduction  is  made  in  the  number  of 
line  conductors,  as  in  the  code  systems, 
the  circuit  design  is  necessarily  more 
complicated  and  the  number  of  devices 
required  to  supervise  a  given  number 
of  substation  units  is  increased  due  to 
the  transfer  equipment  required  to 
allow  selection  of  a  point,  control  of  a 
unit  and  indication  of  this  unit  all 
over  two  line  wires. 

Although  the  code  system  has  not 
sacrificed  the  unexcelled  reliability  of 
the  synchronous  system,  it  is  obvious 
that  when  we  increase  the  complexity 
and  size  of  an  equipment  w’e  also 
increase  its  maintenance.  It  is  an  in¬ 
teresting  fact  that  up  to  the  present  the 


(a)  Code  type 
dispatch  er ’ .s 
equipment  in¬ 
stalled  at  Texas 
Electric  Service 
Company,  Port 
Worth,  (b)  Sub¬ 
station  equip¬ 
ment  mounted 
in  outdoor 
housing. 


Automatic  supervisory  equipment,  five-point  two-wire 


four-wire  synchronous  systems  still  re-  four-wire  synchronous  systems  steps 
main  the  simplest  in  both  circuit  from  point  to  point  at  the  rate  of  about 
design  and  amount  of  equipment  used.  ten  points  per  second.  The  time  of 
These  systems  are,  therefore,  preferred  selecting  the  device  associated  with  the 
when  the  additional  conductors  are  first  point  is  therefore  only  a  fraction 
available  and  result  in  economic  ad-  of  a  second,  and  for  the  unit  controlled 
vantage  due  to  the  simplicity  of  the  on  the  90th  point  it  is  approximately 
circuits  and  the  lower  maintenance,  nine  seconds.  It  is  for  this  reason. 
This  statement,  of  course,  assumes  that  that  of  time  required  for  the  last  point, 
the  synchronous  system  also  meets  the  that  the  number  of  units  controlled  or 
requirements  of  the  other  governing  supervised  by  this  type  of  system  is 
factors.  The  code  system  is  used  when  usually  limited  to  around  100.  From 
the  expense  of  the  additional  con-  the  standpoint  of  speed  of  indicating 
doctors  is  the  determining  economic  automatic  operations  this  system  is  re- 
feature  or  when  the  conditions  favor  a  markably  fast.  Should  all  the  auto¬ 
carrier  channel.  matic  devices  in  any  outlying  station 

containing  100  units  change  their  posi- 
Speed  of  important  simultaneously  the  entire  station 

^  would  be  checked  in  approximately 

Under  “type  of  operation,”  speed  is  ten  seconds, 
of  primary  importance.  One  of  the  [Continued  on  page  106] 
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Results  Analyzed 

on  Simplified  Basis 

Plot  of  Cumulative  Consumption  on  Prob¬ 
ability  Scale  Makes  Projection  of  Rate 
Changes  More  Accurate  and  Expeditious 


Rate 


An  earlier  article  (see  **Electrical  World/’  Feb.  15,  1936) 
showed  how  to  convert  consumption  curves  to  approximate 
straight  lines.  In  this  article  the  same  author  shows  how  the 
technique  can  be  employed  to  disclose  vividly  the  progress  an 
intelligent  rate  can  promote  in  shifting  consumers  away  from 
the  ^‘starvation  blocks.” 


IN  THE  first  installment  it  was 
shown  that  not  only  does  the  resi¬ 
dence  consumption  analysis  itself 
follow  closely  the  frequency  or  proba¬ 
bility  law,  but  also  that  the  blocking 
of  the  analysis  follows  the  same  law. 
It  is  possible,  however,  to  develop 
these  results  further.  From  an  inspec¬ 
tion  of  the  curve  in  Fig.  1  it  is  obvious 
that  if  the  values  at  10  and  100,  or 
slightly  above  or  below,  are  known, 
and  also  at  one  or  more  intermediate 
points,  it  would  be  possible  to  con¬ 
struct  the  entire  curve  without  serious 
error.  Now  most  block  rates  break  at 
one  or  more  points  between  10  and 
100,  as,  for  instance,  the  following 
rate ; 

First  30  kw.-hr.  at  8  cents  per  kw.-hr. 
Next  30  kw.-hr.  at  5  cents  per  kw.-hr. 
All  over  60  kw.-hr.  at  3  cents  per  kw.-hr. 
Minimum  charge  $1.00 

Many  utilities  having  such  rates 
keep  records  each  month  of  the  total 
number  of  kilowatt-hours  or  M  cubic 
feet  of  gas  billed  at  each  price  step 
of  the  rate  and  also  the  number  of 
kilowatt-hours  or  M  cubic  feet  billed 
in  minimum  charges,  the  number  of 
minimum  charges  and  total  number  of 
bills.  These  records  are  used  each 
month  to  verify  or  prove  the  total 
billing  of  customers’  accounts.  With 
this  information  available,  in  this  par¬ 
ticular  case  three  points  of  the  curve 
can  be  easily  determined,  these  points 
l>eing  at  1 2,  30  and  60  kw.-hr.,  respec¬ 
tively.  The  point  at  12  is  determinable 


By  E.  S.  ZUCK 

United  Gas  Improvement  Company, 
Philadelphia 

because  there  is  a  maximum  of  12 
kw.-hr.  given  for  the  minimum  charge 
of  SI. 

However,  since  it  has  been  found  by 
experience  that  the  upper  part  of  the 
curves  may  deviate  from  a  straight 
line,  and  further  may  either  turn  to 
the  right  or  left,  it  is  necessary  that 
the  value  at  100  be  determined,  unless 
there  happens  to  be  a  breaking  point 
at  or  near  100.  This  requires  that  the 
number  of  bills  for  more  than  100 
kw.-hr..  or  10,000  cu.ft.  be  known,  and 
also  the  number  of  kilowatt-hours  or 
M  cubic  feet  in  these  bills.  If  a  change 
in  price  at  some  point  over  100  kw.-hr. 
or  10,000  cu.ft.  is  desired,  an  analysis 
of  these  bills  is  necessary.  Since,  how¬ 
ever,  the  number  of  bills  over  100 
kw.-hr.  or  10,000  cu.ft.  is  small  and 
generally  does  not  exceed  10  per  cent 
of  the  total  electric  bills  and  2  per 
cent  of  the  total  gas  bills,  it  is  clear 
that  the  work  in  analyzing  these  bills 
is  not  at  all  burdensome. 

Curves  always  similar 

The  author  has  calculated  and 
plotted  a  considerable  number  of  these 
curves  for  different  utilities,  both  elec¬ 
tric  and  gas,  the  figures  plotted  being 
based  on  actual  analyses.  In  all  cases 
so  far  encountered  the  curves  have 
shown  the  same  characteristics.  Some 


of  them  are  either  straight  lines  or 
very  nearly  straight  from  10  to  100, 
which  is  the  range  that  is  most  impor¬ 
tant.  Most  of  the  curves  at  the  lower 
end  droop  gently  downward  from 
about  20,  while  at  the  upper  end, 
usually  at  about  80,  they  begin  to  de¬ 
viate  from  a  straight  line  by  curving 
either  to  the  right  or  left.  Beyond  100 
the  results  are  uncertain,  although  if 
an  analysis  be  made  of  the  consump¬ 
tion  amounts  over  100,  there  is  no 
reason  why  the  plot  cannot  be  carried 
as  far  as  desired.  Beyond  100  the 
deviation  from  a  straight  line  is 
usually  quite  pronounced. 

But  what  about  the  accuracy  of  such 
a  method?  In  order  to  test  the  ac¬ 
curacy  the  plan  adopted  was  as  fol¬ 
lows:  Based  on  actual  analyses,  the 
blockings  were  determined  at  10  or 
about  10,  at  100,  and  at  one  or  more 
intermediate  points,  depending  on  the 
particular  rate  in  effect  at  the  time  the 
analysis  W'as  made.  The  curve  was 
then  plotted,  and  from  it  the  interme¬ 
diate  values  between  the  plotted  points 
were  determined.  The  curve  values 
were  then  compared  with  the  actual 
values  calculated  from  the  analysis. 
This  has  been  done  for  a  number  of 
analyses,  and  it  has  been  found  that 
the  curve  values  compare  very  favor¬ 
ably  with  the  actual  values.  The  max¬ 
imum  deviations  are  shown  below  in 
per  cent  of  actual,  based  on  the  study 
of  twelve  analyses,  both  electric  and 
gas.  Figures  of  deviation  at  scale 
points  of  10  and  100  have  bf«n 
omitted,  since  these  were  points  based 
on  the  actual  blocking  of  the  analyses. 
It  should  be  noted  that  the  deviation 
is  greatest  at  20,  and  from  that  pwint 
on  the  deviation  drops  to  1  per  i  ent 
and  less.  These  errors  do  not  apj'ear 
to  be  serious,  since  the  effect  of  the 
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Cumulative  Per  Cent  of  Total  Kw.-Hr. 


Fig.  1 — Special  co-or- 


Cumulative  Per  Cent  of  Total  Billsand  Kw-Hr.  j 

Fig.  2 — Probability  plot  facilitates  comparative  study 
of  consumption  progress 


dinate  paper  rectifies 
cunuilative  consumption 
curve 


The  horizontal  scale  Is  a 
“prol)ability”  one  to  take 
out  the  curvature  that 
would  occur  if  made 
linear. 


Fig.  3  —  Estimated 
curve  readily  drawn 
for  future  year 


calculation  of  revenue  losses  would  be 


small. 

Per  Cent  Deviation  of 
Curve  from  Actual 

Scale 

Maximum 

Maximum 

Point 

Plus 

Minus 

20 

2.0 

1.4 

30 

0.7 

1.1 

40 

0.7 

1.0 

50 

0.2 

0.4 

60 

0.5 

0.6 

70 

0.5 

0.8 

80 

0.5 

0.7 

90 

0.4 

0.i* 

Prorating  leads  to  inaccuracy 

In  one  important  respect  data  ob¬ 
tained  from  the  monthly  billing  rec¬ 
ords  would  be  more  accurate  than  the 
same  data  from  an  actual  analysis. 
When  making  an  analysis  the  treat* 
ment  of  prorated  bills  gives  consider¬ 
able  trouble.  It  is  normal  in  actual 
billing  of  customers’  accounts  to  find 
in  any  month  a  considerable  number 
of  consumptions  which  cover  irregular 
billing  periods;  i.e.,  more  or  less  than 
an  even  month.  The  usual  procedure 
in  billing  is  to  prorate  these  consump¬ 
tions.  When  making  an  actual  analy¬ 
sis  it  is  difficult  to  pick  out  these  irreg¬ 
ular  consumptions  and  treat  them  in 
tbe  analysis  in  the  same  manner  as 
they  were  treated  in  actual  billing. 
The  ?nonthly  billing  records  showing 
the  number  of  units  billed  at  each 
price  reflect  accurately  the  proration 
of  thfse  irregular  consumptions. 

Another  development  of  the  proba¬ 
bility  curve  method  just  described  is 
the  p  ossibility  of  keeping  actual  analy¬ 
ses  up  to  date  by  means  of  data  se¬ 


cured  periodically  from  the  billing 
department.  Suppose  an  analysis  were 
made  in  1930  for  the  purpose  of  mak¬ 
ing  rate  changes  in  1931,  and  that  rate 
changes  are  again  proposed  in  1935. 
The  question  is  whether  to  make  a  new 
analysis,  and  if  consumption  has  in¬ 
creased  to  a  considerable  extent  a  new 
analysis  is  usually  required.  It  can 
be  readily  seen  that  the  probability 
method  may  be  used  to  construct  a  new 
analysis  and  requires  data  which  are 
usually  easily  available  from  the  bill¬ 
ing  records.  The  old  analysis  serves 
then  as  a  guide  in  determining  the  gen¬ 
eral  shape  of  the  curve  representing 
the  new  analysis.  In  Fig.  2  the  curves 
show  two  actual  analyses,  one  of  which 
was  taken  in  1928,  while  the  other  was 
taken  in  1931.  Average  consumption 
had  in  the  meanwhile  increased  ap¬ 
proximately  64  per  cent.  The  curves 
of  both  bills  and  kilowatt-hours  for 
the  two  periods  under  consideration 
show  practically  the  same  general 
characteristics,  but  indicate  clearly 
that  most  of  the  growth  has  occurred 
in  the  upper  brackets  of  consumption. 

In  Fig.  3,  three  curves  of  cumulative 
per  cent  billing  blocks  are  shown,  one 
for  the  analysis  of  1928,  one  for  1931 
and  the  third  an  estimated  curve  for 
1934.  The  latter  was  plotted  from 
four  known  points  obtained  from 
available  billing  data.  In  this  partic¬ 
ular  case  the  number  of  customers  has 
increased  comparatively  little,  but  use 
has  increased  very  greatly.  So  that 
the  calculation  of  the  values  for  plot¬ 


ting  the  curve  for  1934  shown  in  Fig, 
3  may  be  clearly  understood  the  fol¬ 
lowing  example  is  of  interest: 

Rate 


First  35  kw.-hr.  at  9  cents 
Next  35  kw.-hr.  at  6  cents 
Over  70  kw.-hr.  at  3  cents 
Minimum  charge  Sl.OO 

Data  Taken  From  Billin|['  Records: 

1.  Total  number  of  kilowatt-hours 

billed  .  1,743,092 

2.  Total  number  of  bills  .  24,262 

3.  Number  of  minimum  bills .  3,311 

4.  Kilowatt-hours  in  minimum 

bills  .  53,394 

5.  Kilowatt-hours  billed  at  9 

cents  .  659,662 

6.  Kilowatt-hoOrs  billed  at  6 

cents  .  329,982 

7.  Kilowatt-hours  billed  at  3 

cents  .  700.054 

8.  Number  of  bills  over  100  kw.-hr. 

per  month  .  4,637 

9.  Kilowatt-hours  in  bills  over  100 

kw.-hr.  per.  month .  1,007,346 


Derived  Data: 

A.  Maximum  kw.-hr.  in  a  minimum  bill 


$1.00  divided  by  9c.  11 

B.  Number  of  bills  over  11  kw.-hr. 

No.  2  minus  No.  3  20,951 

C.  First  11  kw.-hr.  in  bills  over  minimum 

A  times  B  230,461 

D.  First  11  kw.-hr.  in  all  bills 

No.  4  plus  C  283,855 

E.  First  35  kw.-hr.  in  all  bills 

No.  4  plus  No.  5  713,056 

F.  First  70  kw.-hr.  in  all  bills 

E  plus  No.  6  1,043,038 

G.  First  100  kw.-hr.  in  bills  over  100  kw.- 

hr.  per  month 

No.  8  times  100  463.700 

H.  Kilowatt-hours  over  100  kw.-hr.  in  bills 

over  100  kw.-hr.  per  month 

No.  9  minus  G  543,646 

I.  First  100  kw.-hr.  in  all  bills 

No.  1  minus  H  1,199,446 


Values  to  Be  Plotted: 


J.  Per  cent  total  kw.-hr.  in  first  11 
D  divided  by  No.  1 

K.  Per  cent  total  kw.-hr.  in  first  35 

E  divided  by  No,  1  ~ 

L.  Per  cent  total  kw.-hr.  in  first  70 
1043038 


F  divided  by  No.  1 


=  59.8% 


1743092 

M.  Per  cent  total  kw.-hr.  in  first  100 
11994*46 

I  divided  by  No.  1 

[Continued  on  page  108] 
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High-Capacity  Switchgear  for 

Jleavy  Currents  Require  Heavy  Meehanisms,  Raising  Problems 
of  Design  Not  Present  in  Usual,  Lighter  Construction  Breakers 


IL  CIRCUIT  BREAKERS  for 
the  Boulder  Dam-Los  Angeles 
system  must  be  capable  of  in¬ 
terrupting  2,500,000  kva.  at  16.5  kv., 
three-phase.  This  means  the  interrup¬ 
tion  is  approximately  90,000  amp.,  re¬ 
quiring  a  special  design  of  arcing  tips 
combined  with  the  expulsion  port  arc 
extinction  principle.  As  seen  from  the 
section  and  other  illustrations  the 
main  studs  of  the  oil  circuit  breaker 
incorporate  both  the  disconnect  con¬ 
tacts  and  the  main  contacts  of  the  unit 
and  are  supported  on  a  massive  top 
plate  made  of  non-magnetic  material. 

The  motor  -  operating  mechanism 
mounted  at  the  end  of  the  three-phase 
breaker  is  mechanically  trip  free  in 
any  position  of  its  stroke  and  is  of  a 
very  special  design  because  of  the 
necessity  for  rapid  motion  of  the  heavy 
parts  for  closing  and  opening  the 
breakers.  Four  motors  are  used,  di¬ 
rectly  connected  to  the  large  gear 
which  operates  the  main  toggle  of  the 
mechanism.  The  large  gear  rotates 
360  deg.  for  each  operation,  but  only 
the  first  164  deg.  are  required  for 
closing  the  breaker;  the  remainder  of 


By  J.  D.  GREENSWARD 

Sales  Engineer, 

Allis-Chalmers  Manufacturing  Company 


the  movement  is  for  resetting  ready 
for  the  next  reclosure.  Over-all  clos¬ 
ing  time  from  the  time  the  motors  are 
energized  until  the  main  contacts  touch 
is  approximately  20  cycles;  six  more 
cycles  are  required  for  the  relays, 
making  a  total  over-all  time  of  26 
cycles  from  the  time  the  control  switch 
is  energized.  This  is  considered  quite 
a  short  time  for  closure  of  an  oil  cir¬ 
cuit  breaker  of  this  size,  especially 
when  no  springs,  clutches,  etc.,  are  in¬ 
corporated  in  the  design,  and  the  cur¬ 
rent  required  for  closure  is  less  than 
half  of  that  for  an  ordinary  solenoid- 
operating  mechanism. 

Because  of  convenience  and  saving 
in  space,  the  double-circuit-breaker 
unit  required  for  each  generator  is 
built  with  a  common  framework  for 
the  two  circuits.  Cross-connecting 
buses  are  necessary  to  provide  for  con¬ 
nections  to  the  incoming  generator 
leads  and  out  to  the  transformer  bank. 


Because  of  the  proximity  of  these  high 
current  carrying  conductors  to  the 
framework  the  upper  structure  is  built 
mostly  of  non-magnetic  material  to 
prevent  undue  heating  of  the  structure. 
The  top  framework  braces  and  sup¬ 
ports  the  buses  and  supports  the  oil 
circuit  breaker  and,  therefore,  is  made 
very  rigid  to  prevent  undue  deflection 
during  the  shocks  of  short-circuit  inter¬ 
ruption. 

For  ease  of  erection,  the  complete 
upper  structure,  with  its  cross-connect¬ 
ing  buses,  disconnecting  contacts,  ele¬ 
vating  mechanism,  motor  and  auxil¬ 
iary  switches,  is  shipped  as  a  complete 
assembled  unit.  Because  of  the  ex¬ 
treme  width  of  these  units  and  the 
possible  interference  with  other  trains 
special  handling  was  necessary  in 
shipment. 


Tiirhulenrt*  prinriple  of  arc  interruption 

The  first  small  separation  of  the  arcing:  contact 
causes  gras  to  be  generated  by  the  arc.  These 
contacts  being  in  an  inclosed  chamber,  the  ga^ 
produced  immediately  cause  this  chamber  to  be 
under  pressure,  the  only  relief  of  which  i» 
through  the  expulsion  ports  opposite  eiu'h  aet 
of  arcing  contacts.  The  movement  of  gases  and 
volatilized  oil  from  this  chamber  must  neces¬ 
sarily  be  through  the  ports  located  adj.'urent  to 
the  point  of  arcing.  Turbulence  caused  by  this 
violent  movement  at  the  point  of  arcing  oe- 
ionizes  the  arc  to  such  a  point  that  the  ^ 
interruption  is  much  quicker  than  expt-'ienceo 
on  ordinary  plain  break  oil  circuit  breakers  and 
the  result  is  a  comparatively  minor  deteriora¬ 
tion  of  oil  and  arcing  contacts. 


Switching  scheme  provides  two  oil  circuit  breakers  for  each  generator 

Either  generator  will  handle  the  total  output.  A  transfer  bus  switch  allows  load  to  be 
shifted  BO  that  any  generator  may  be  shut  down  for  inspection  and  maintenance. 
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Control  of  such  large  blocks  of 
power  as  will  be  generated  at 
Boulder  Dam  presents  problems  not 
only  of  interrupting  the  heavy  short 
circuits  that  may  occur  on  a  system 
of  this  size  but  also  of  flexibility 
and  ease  of  operation,  easy  and 
quick  maintenance  of  the  circuit 
breakers  and  bracing  of  all  conduc* 
tors  to  withstand  stresses  imposed 
during  short-circuit  conditions. 
Metal-clad  switchgear  was  selected 
for  Boulder  Dam  by  the  U.  S.  Recla¬ 
mation  engineers  as  otfering  the 
best  solutions  to  these  problems. 


Easy  Maintenance 
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Easy  handling  a  feature 


A  complete  three-phase  oil  circuit  breaker,  with 
he  operatinsr  mechanism  is  brought  into  the 
fixed  portion  of  the  metal-clad  unit  with  a 
transfer  truck,  which  is  operated  on  standard 
tage  rails.  This  transfer  truck  allows  the  in¬ 
terchanging  of  breakers,  as  they  are  all  built 
to  jig  and  will  fit  in  any  fixed  portion.  A  small 
door  incorporated  in  the  main  door  provides 
access  lo  the  control  cabinet  for  raising  and 
towering  the  oil  circuit  breaker  between  the 
grating  position  and  disconnecting  position, 
"fien  the  unit  is  in  the  disconnect  position,  the 
®ain  duors  can  be  opened  and  separate  push 
Outton  tnust  be  used  to  drop  the  breaker  down 
On  to  the  truck. 


D(‘»iigii  involves  double  tank 


I.oeks  and  interlocks  safeguard 
maintenance 

The  safety  devices  incorporate  the  usual  stand¬ 
ard  interlocks  of  metal-clad  switchgear,  and  in 
addition  the  circuit  breaker  must  be  in  the 
disconnect  position  before  it  is  possible  to  gain 
access  to  the  housing  of  the  switchgear.  As 
shown  in  this  rear  view,  the  disconnect  posi¬ 
tion  includes  interposed  metal  barriers  between 
contact  members,  which  automatically  close 
when  the  breaker  is  withdrawn  to  the  discon¬ 
nect  position.  This  view  also  shows  the  dis¬ 
connect  contacts,  exhaust  vents,  guide  pins  anil 
ground  contact,  which  all  engage  when  the 
breaker  is  raised  to  the  operating  position. 


Accessibility  and  strength  provided 

The  initial  transient  period  of  short-circuit  produces  a 
major  duty  on  the  operating  mechanism,  linkages  and  iift 
rod  assembly  properly  to  control  the  main  contact  blade 
with  its  arcing  contacts.  To  solve  this  problem  only 
high-strength  metals  were  used  in  tension  throughout 
the  linkages  and  lift  rod  assembly.  Where  insulation  is 
necessary  the  stresses  imposetj  on  it  are  only  in  compres- 
Bion,  making  a  very  strong  opening  and  closing  mechanism. 
No  insulation  is  used  in  tension  as  in  the  lift  rods  in 
conventional  breakers.  Instead  of  one  lift  rod  per  pole, 
two  are  used,  forming  a  bridge  for  raising  and  lowering 
contact  blade  of  breaker.  When  tanks  are  dropped  the 
circuit  breaker  is  raised  to  the  disconnect  position,  the  lift 
rod  and  contact  assemblies  are  easily  accessible. 


position  ready  to  go 


Top  plate  assembly  is  non-magnetic 


Below  the  top  plate  are  two  com¬ 
pletely  inclosed  chambers,  one  within 
the  other.  The  compression  chamber 
contains  the  main  contacts  and  arc¬ 
ing  contacts,  both  moving  and  fixed, 
and  the  special  lift  rod  assembly 
necessary  for  a  circuit  breaker  of 
this  size.  The  only  openings  between 
the  internal  and  external  chambers 
are  the  two  ports  opposite  the  two 
arcing  contacts.  The  internal  cham¬ 
ber  is  completely  submerged  and 
filled  with  oil.  having  no  air  chamber 
in  it.  The  externa)  chamber,  being 
the  tank  of  the  oil  circuit  breaker, 
is  filled  with  oil  to  a  point  just  above 
the  top  of  the  internal  chamber.  The 
air  volume  to  absorb  the  shock  dur¬ 
ing  the  interruption  is  thus  partially 
in  the  top  of  the  tank,  but  is  mostly 
incorporated  in  the  massive  box 
type  top  plate  from  which  the  tank 
is  supported. 


Breaker  in  operating 


The  circuit  breaker  is  raised  into  operating  po¬ 
sition  (closing  disconnects)  by  a  self-contained 
motor-operating  mechanism  on  the  unit.  Travel¬ 
ing  nut  limit  switches  geared  to  the  mechanism 
provide  interlocks  and  automatic  stop  for  the 
proper  positions  of  the  oil  circuit  breaker. 
Push-button  automatic  control  is  provided  for 
either  opening  disconnects  or  closing  discon- 
necis  and  the  unit  is  built  of  sutticient  height 
so  that  the  circuit  breaker  tanks  can  be  left 
on  the  truck  and  the  breaker  raised  lo  the 
disconnect  position  for  inspection.  Interlocks 
are  provided  to  prevent  the  raising  of  the  cir¬ 
cuit  breaker  to  its  operating  position  unless  the 
circuit  breaker  is  open  and  all  tanks  securely 
bolted  in  place. 


The  massive  contacts  needed  for  a  4,000- 
amp.  oil  circuit  breaker  and  also  the 
weight  necessary  to  obtain  the  required 
strength  of  moving  parts  made  desirable 
the  incorporation  of  oil  dashpots  in  each 
lift  rod  assembly  to  bring  these  heavy 
parts  to  rest  without  shock  both  in  open¬ 
ing  and  closing.  The  straight  line  link¬ 
age  motion  in  the  top  plate  is  all  made 
of  non-magnetic  materials  becatise  of  its 
proximity  to  the  4,000-amp.  conductors. 


Insulating  Oil  Reconditioned 
It.  .  at  Low  Cost 


Chemical  Process  Used  With  Suceess 
Oil  Classification  Aids  in  Treatment 
Examples  of  Treatment  Given 


By  L.  BASKETTE 

Chemist,  Southern  California  Edison  Company,  Ltd. 


Cenlrifuxes  and  filter  equipment  used 
in  oil  reclaiming  process 


The  question  of  when,  if  ever, 
to  discard  insulating  oil  which 
has  given  years  of  service  and 
which,  though  burned  or  oxidized,  still 
has  some  value  is  a  matter  for  decision 
by  every  electrical  utility. 

However  carefully  the  original  oil 
may  have  been  selected,  changes  do 
occur  in  its  condition  after  prolonged 
service.  The  degree  to  which  the  oil 
changes  depends  upon  its  type  and 
source,  the  amount  of  oxidation  during 
service  and  any  contamination  from 
moisture  from  varnished  windings  or 
from  impurities  picked  up  in  storage 
or  in  handling  and  which  are  either 
in  suspension  or  in  solution  in  the  oil. 

Impurities  suspended  in  the  oil  and 
the  moisture  present  can  be  removed 
quite  effectively  by  the  usual  methods 
of  centrifuge,  filter  press  or  combina¬ 
tion.  The  impurities  in  solution,  how¬ 
ever,  are  unaffected  by  such  treatment 
and  these  accumulate  as  the  oil  is  re¬ 
peatedly  filtered  and  reused  until  such 
time  that  the  oil  has  quite  obviously 
deteriorated  as  compared  with  its  orig¬ 
inal  condition  and  as  evidenced  by  a 
dark  red  or  black  appearance,  high 
neutralization  value,  increased  carbon 
residue,  low  resistance  to  emulsion  and 
by  sludge  formation  in  oxidation  tests. 


48  (756) 


ELECTRICAL  WORLD  >  MARCH  14,  1936 


I  Oil  From 
S-torotge 


■ 

II 

1 

Carbon 

1 

Treat 

s 

01 

X 

1 

No,] 

Cen+rifuqe 

Siiicot4e 

Sepotra+ion 


Filter 


ReceivH 

ing 

TariK 


Heater 


Sodium 

Silicate 

iStortuge 


Silica]* 

Mix 


To 

Sewerl 


No.2 

Centrifuae 

Clay 

Separation 


Clay 

Treat 


Receiving 

Tank 

(Cooling) 


Filter 

Press 


To 

j  Stonay  1 


Flow  Sheet 

Flow  sheet  of  Southern  California  Edison  Company’s  oil  reclaiming  plant 


dition.  The  improvement  in  resistance 
toward  sludging  was  of  particular 
interest. 

In  the  study  of  the  sludging  charac¬ 
teristics  of  insulating  oil,  the  trans¬ 
former  oil  life-test  apparatus  devel¬ 
oped  by  the  General  Electric  Company 
was  used.  This  is  simply  an  oxidation 
machine  in  which  the  test  samples 
(50()  c.c.  of  oil  in  600-c.c.  glass 
beakers)  are  supported  on  a  revolving 
platform  in  an  insulated  chamber  and 
maintained  at  120  deg.  C.  ±1  deg. 
while  air  is  passed  across  the  surface 
at  a  rate  of  1.5  cu.ft.  per  hour.  Sam¬ 
ples  of  oil  (10  c.c.)  are  withdrawn  at 
24-hour  intervals  until  the  oil  has 
reached  a  stage  of  oxidation  where  the 
sludge  can  no  longer  be  held  in  solu¬ 
tion,  but  begins  separating  as  a  heavy 
deposit  which  shows  in  the  test  sam¬ 
ples  after  standing  and  centrifuging. 
The  time  in  days  to  the  first  formation 
of  visible  sludge  is  termed  the  life  test 
of  the  oil. 

Samples  of  new  insulating  oils 
tested  in  this  machine  have  shown  re¬ 
sults  varying  from  three  to  30  days’ 
life  test.  Sludged  and  oxidized  oils 
fail  in  one  day,  but  when  treated  with 
acid  and  clay  or  with  a  sufficiently 
large  amount  of  activated  clay  alone 
(more  than  1  lb.  per  gallon)  can  be 
brought  to  a  condition  resisting  sludg¬ 
ing  for  more  than  a  60-day  life  test. 

Treatment  of  old  oil  by  the  Sharpies 
processing  unit  accomplishes  much 
the  same  result,  the  acidity  of  the  oil 
is  reduced  to  0.1  mg.  KOH  per  gram 
of  oil,  the  steam  emulsion  separation 
(A.S.T.M.  D157)  is  30  seconds  and 
the  life  test  four  to  ten  days,  depend¬ 
ing  on  the  quantity  of  activated  carbon 
and  clay  used  in  treatment. 

The  process  has  three  stages  and  the 
recommended  procedure  is:  First,  an 
activated  carbon  treatment  at  2  per 
cent  l,y  weight;  second,  a  2  per  cent 
sodiui'i  silicate  wash  at  30  per  cent  by 
'olunie,  and,  third,  a  final  clay  treat¬ 
ment  at  2  per  cent  by  weight  of  the  oil. 

The  oil  to  be  treated  is  passed 
through  a  heater  to  the  carbon  tank, 


where  the  activated  carbon  is  added 
mixed  and  allowed  to  settle;  the  oil  is 
drawn  off  by  a  float  filtered  through 
a  press  to  a  receiving  tank,  then 
pumped  with  addition  of  silicate  solu¬ 
tion  to  a  high-speed  paddle  mixer  and 
separated  by  the  first  centrifuge;  the 
alkaline  wash  goes  to  the  drain,  the 
clear  neutral  oil  flows  to  a  mixing  tank 
and  is  treated  with  clay  fed  through  a 
hopper;  the  clay  is  separated  by  the 
second  centrifuge,  the  finished  oil  is 
pumped  to  a  receiving  tank  and  after 
cooling  is  filtered  to  storage,  thus  com¬ 
pleting  the  treatment.  The  tempera¬ 
ture  of  the  oil  is  maintained  at  185 
deg.  F.  throughout  the  process. 

Pre-treatment  with  carbon  is  neces¬ 
sary  in  order  that  the  oil  may  be  suc¬ 
cessfully  washed  with  sodium  silicate. 
This  is  especially  true  of  transformer 
oils  of  acidity  greater  than  0.5  mg. 
KOH  per  gram,  because  without  the 
carbon  treatment  such  oils  form  an 
emulsion  which  cannot  be  readily  sep¬ 
arated  by  the  centrifuge.  The  clay 
treatment  after  the  silicate  separation 
removes  any  silicate  that  may  have 
been  carried  over  and  further  im¬ 
proves  the  resistance  of  the  oil  to 
sludging  and  to  emulsification. 

Although  designed  as  a  continuous 
process  to  operate  at  150  gal.  per  hour, 
it  has  been  found  that  the  pre-treat¬ 
ment  with  carbon  makes  practically  a 
hatch  process  of  the  unit  when  this 
treatment  is  used  and  with  one  oper¬ 
ator  the  daily  output  is  about  500  gal. 


Used  oil  in  electrical  apparatus 
is  a  big  problem.  It  comes 
from  many  manufacturers  and 
receives  many  different  kinds 
of  service.  A  system  to  classify 
and  reclaim  used  oil  should  in* 
terest  all  engineers.  This  story 
gives  practical  results  on  a  util¬ 
ity  property. 


Some  oils  can  be  processed  without 
the  carbon  treatment,  but  for  badly 
oxidized  or  burned  oils  the  use  of  car¬ 
bon  and  clay  is  necessary,  and  the 
greater  the  quantity  used  the  more  im¬ 
provement  will  result  in  the  sludging 
or  life  test.  The  disadvantage  to  an 
excessive  amount  of  these  materials 
aside  from  the  cost  is  the  loss  of  oil, 
inasmuch  as  a  minimum  of  60  per  cent 
of  their  weight  in  oil  is  retained. 

The  cost  of  treatment  should  aver¬ 
age  below  6  cents  a  gallon  for  the 
silicate,  clay,  carbon,  power,  labor 
and  repairs.  A  quantity  of  oil  has 
been  treated  with  good  results  using 
carbon  and  •  clay  at  1  per  cent  by 
weight  and  showing  per  1,000  gal. 
treated : 

Loss  of  oil,  per  cent .  3.2 

Carbon  at  lOc./lb .  $6.80 

Clay  at  3c. /lb .  1.80 

Silicate  at  21c. /gal . 2.65 

Power  at  1  ct./kw.-hr .  3.50 

Labor  16  man-hours  .  16.00 


Total  direct  cost  . $30.75 

Oil  treated  in  this  manner  has 
shown  the  following  results: 

Before  After 
Treat-  Treat¬ 
ment  ment 
Dark  red  Yellow 
opaque  clear 


Color  viewed  in  4-oz.  oil 
bottle 

Viscosity  Saybolt  at  100  deg. 

F.  sec .  60  69 

Acidity  mg.  KOH/gm .  0.75  0.10 

Carbon  residue  per  cent  ....  0.07  0.03 

Emulsion  test,  A.S.T.M. 

•  (seconds  to  separate)  ....  130  30 

Oxidation  test 

(days  at  120  deg.  C.  to 

first  formation  of  sludge) . .  — 1  4 

Dielectric  test  .  25  kv.  35  kv. 

(0.1-in.  gap  1.0-in.  disc) 


One  of  the  principal  advantages  in 
using  a  chemical  process  for  the  treat¬ 
ment  of  used  insulating  oils  is  where 
the  same  type  of  oil  is  used  for  all 
equipment  and  the  oil  from  circuit 
breakers  can  be  reclaimed  by  the  proc¬ 
ess  for  use  again  in  transformers. 
With  such  a  process  there  is  no  occa¬ 
sion  for  junking  insulating  oils,  inas¬ 
much  as  even  badly  oxidized  or 
burned  oils  can  be  brought  back  to  a 
renewed  stale  of  usefulness  and  sta¬ 
bility. 
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Linear  Depreciation 

Unsnited  to  Hydro 

Infrequent  Additions,  Sustained  High  Effieieney,  Stable 
State  of  Art,  Long  Life  of  Development  All  Point 
Away  From  Regulatory  Urge  for  Straight-Line  Method 


PARTICULAR  conditions  should 
be  considered  in  determining 
whether  a  public  utility  com¬ 
pany’s  depreciation  accounting  meth¬ 
od,  rates  and  annual  charges  to  oper¬ 
ating  expense  are  just  and  reasonable. 
A  plan  which  is  suitable  for  one 
situation  may  be  inequitable  and  dis¬ 
criminatory  with  respect  to  both  the 
utility  and  the  ratepayers  in  another 
case.  In  the  literature  on  depreciation 
there  has  been  much  theorizing  in  the 
abstract,  but  very  little  analysis  of 
cases  and  consequences. 

Data  on  this  problem  have  been  com¬ 
piled  during  the  comprehensive  studies 
by  engineers  and  accountants  of  the 
Safe  Harbor  Water  Power  Corpora¬ 
tion,  which  recently  built  and  is  now 
operating  a  large  low-head  hydro¬ 
electric  development*  on  the  Susque¬ 
hanna  River  with  a  present  capacity 
of  255,000  hp.  In  making  these 
studies  the  Safe  Harbor  company  had 
the  benefit  of  25  years’  experience  of 
the  Pennsylvania  Water  &  Power  Com¬ 
pany  at  the  Holtwood  development  on 
the  Susquehanna  River  8  miles  below 
Safe  Harbor. 

Safe  Harbor  Water  Power  Corpora¬ 
tion  is  solely  a  hydro-electric  gen¬ 
erating  company.  It  owns  neither 
transmission  nor  distribution  system, 
although  its  project  does  include  step- 
up  transformers.  In  general,  condi¬ 
tions  affecting  physical  depreciation  at 
Safe  Harbor  are  not  materially  dif¬ 
ferent  from  those  at  other  large 
modern  low-head  hydro-electric  devel¬ 
opments. 

An  inherent  characteristic  of  mod¬ 
ern  hydro  developments  which  has  an 
important  bearing  on  depreciation 
policy  is  the  fact  that  over  a  long 
period  of  years  major  capital  addi- 

•.See  Elkctrical  World,  December  5,  1931. 


By  R.  L.  THOMAS 

General  Superintendent  Pennsylvania 
Water  &  Power  Company,  Baltimore 


lions  are  few  and  far  between.  The 
greater  part  of  the  investment  for  the 
ultimate  development  must  be  made 
initially.  An  additional  generating 
unit  may  be  added  occasionally,  but 
the  tendency  in  recent  years  at  new 
run-of-river  plants  has  been  to  install 
initially  enough  turbine  capacity  to 
utilize  all  of  the  stream  flow  during 
the  greater  part  of  an  average  year. 
This  is  usually  necessary  to  effect  eco¬ 
nomic  co-ordination  with  steam  gener¬ 
ating  stations  and  to  justify  the 
development.  Consequently  it  is  ob¬ 
vious  that  major  additions  can  occur 
relatively  seldom  in  a  long  period  of 
years.  Because  of  this  characteristic 
hydro-electric  plants  have  aptly  been 
called  a  “static”  type  of  development. 

In  the  past  nearly  all  depreciation 
plans  and  discussions  of  the  subject 
have  been  predicated  on  the  assump¬ 
tion  that  most,  if  not  all,  of  the  annual 
increase  in  depreciation  reserve  could 


currently  and  normally  be  invested  in 
plant.  This  is  not  possible  in  the  case 
of  a  “static”  type  of  development. 

Obsolescence  an  almost 
negligible  factor 

The  Federal  Power  Commission’s 
definition  of  depreciation  includes 

“those  ordinary  losses  in  capacity  for  use 
or  service  sustained  by  physical  property 
from  obsolescence  or  inadequacy  due  either 
to  age,  physical  change,  or  supersession  re¬ 
sulting  from  new  inventions,  discoveries, 
change  in  popular  demand,  or  requirements 
of  public  authority”  (Regulation  16,  Sec¬ 
tion  2). 

The  Interstate  Commerce  Commis¬ 
sion’s  definition  of  depreciation  states 
that  it  results  from  causes 

“which  are  known  to  be  in  current  operation, 
and  whose  effect  can  be  forecast  with  a  rea¬ 
sonable  approach  to  accuracy”  (177  I.C.C. 
422), 

and  the  Interstate  Commerce  Commis¬ 
sion  has  ruled  that 

“.  .  .  depreciation  includes  the  effect  not 
only  of  wear  and  tear  and  the  action  of  the 
elements  but  also  of  such  obsolescence  or 
inadequacy  as  may  be  foreseen,  but  not 
unusual  and  unforeseen  losses  from  sudden 
obsolescence,  fires,  or  other  like  casualties; 

.  .  .”  (177  I.C.C.  390). 

The  definition  of  depreciation  re¬ 
cently  adopted  by  the  Public  Service 
Commission  of  New  York  includes 
loss  from  causes 

“the  effect  of  which  can  be  forecast  with  a 
reasonable  approach  to  accuracy”  (Uni¬ 
form  System  of  Accounts,  p.  8). 

Under  these  definitions  it  is  believed 
that  obsolescence  or  inadequacy  is  al¬ 
most  negligible  in  determining  depre¬ 
ciation  at  a  modern  hydro  plant  except 
as  to  certain  minor  auxiliary  equip¬ 
ment.  In  other  words,  there  is  no 
“ordinary”  loss  from  obsolescence  or 
inadequacy  to  be  expected,  and  there 
are  no  such  causes  “which  are  known 
to  be  in  current  operation,  and  whose 
effect  can  be  forecast  with  a  reasonable 


50  (758) 


ELECTRICAL  WORLD  ^  MARCH  14,  1936 


approach  to  accuracy.”  It  is  realized 
that  these  are  challenging  statements, 
but  they  are  based  on  an  extensive 
investigation. 

Hydro-electric  generation  on  a  large 
scale  is  only  about  40  years  old.  Dur¬ 
ing  such  a  development  period  one 
would  naturally  expect  a  good  deal  of 
obsolescence  and  supersession  to 
occur.  The  surprising  thing  is  not  the 
fact  that  some  generating  units  and 
minor  plants  have  been  abandoned  or 
replaced  because  of  obsolescence  or 
inadequacy,  but  the  relatively  small 
extent  of  such  retirement.  In  spite  of 
all  the  advances  in  the  art,  there  are 
many  plants  and  units  in  operation 
which  are  from  20  to  40  years  old. 
Every  abandonment  or  replacement  of 
generating  units  on  account  of  obso¬ 
lescence  or  inadequacy  has  been 
brought  about  by  the  possibility  of 
accomplishing  one  or  more  of  the 
following: 

(a)  Improvement  in  efficiency. 

(b)  Increase  in  capacity. 

(c)  Increase  in  utilization  of  stream  flow. 

(d)  Increase  in  utilization  of  the  available 
natural  head  or  fall. 

(e)  Elimination  of  excessive  maintenance 
cost. 

(f)  Change  in  frequency. 

It  is  extremely  unlikely  that  any  one 
or  more  of  these  factors  will  cause 
abandonment  or  replacement  of  a 
modern  hydro-electric  development  or 
generating  units  therein.  The  maxi¬ 
mum  efficiency  of  hydraulic  turbines 
is  above  90  per  cent  and  with  the  ad¬ 
justable  blade  turbine  a  very  flat  effi¬ 
ciency  curve  is  obtained.  The  maxi¬ 
mum  efficiency  of  generators  is  around 
98  per  cent  and  of  transformers  it  is 
better  than  99  per  cent.  As  perfection 
can  never  be  attained,  it  is  obvious 
that  there  is  very  little  room  for  im¬ 
provement  in  efficiency. 

Plants  often  fully  developed 
at  the  outset 

Since  the  efficiencies  are  already  so 
high,  the  only  manner  in  which  ca¬ 
pacity  can  be  increased  materially  is 
to  utilize  more  of  the  stream  flow.  But, 
as  pointed  out  above,  the  site  is  gen¬ 
erally  already  developed  far  beyond 
tbe  median  flow  or  even  the  mean  flow. 
Eurthermore,  provision  is  often  made 
in  excavation  and  foundation  struc¬ 
tures  for  additional  generating  units, 
3nd  if  more  capacity  or  utilization  of 
niore  of  the  stream  flow  is  needed  or 
can  be  justified,  it  will  be  economic  to 
install  additional  units  rather  than  to 
replace  the  original  units  with  larger 
ones,  even  if  the  latter  is  possible. 

Eull  economic  utilization  of  the 


available  natural  head  has  undoubt¬ 
edly  been  taken  into  account  in  the 
design  of  any  modern  hydro  develop¬ 
ment.  In  the  case  of  a  project  which 
is  licensed  by  the  Federal  Power  Com¬ 
mission,  the  commission  is  required  by 
the  Federal  Water  Power  Act  to  insure 
that  the  project  as  planned  “will  be 
best  adapted  to  a  comprehensive 


Depreciation  accounting  is  a  live 
subject  in  regulatory  circles  with 
many  commissions  showing  a  pre¬ 
dilection  for  the  straight-line 
method.  It  calls  for  higher  seque¬ 
stration  of  earnings  than  sinking 
fund  or  retirement  accounting.  It 
therefore  rises  to  parallel  impor¬ 
tance  with  taxes  and  load  building 
as  plus  and  minus  aspects  of  well¬ 
being  among  utilities.  The  inap¬ 
propriateness  of  the  straight-line 
method  is  shown  here  for  hydro 
generation  with  pointers  to  one 
logical  prescription.  A  subsequent 
article  will  present  a  comparative 
analysis  of  the  sinking-fund  and 
straight-line  method  applied  to  a 
large  modern  hydro  development. 


scheme  of  improvement  and  utiliza¬ 
tion  for  the  purposes  of  navigation,  of 
water-power  development,  and  of 
other  beneficial  public  uses”  (Section 
10-a). 

The  reduction  of  maintenance  cost 
has  been  studied  intensively  in  connec¬ 
tion  with  the  design  of  modern  plants. 
Change  of  generating  frequency  has 
been  a  cause  of  replacements  in  the 
past,  and  in  certain  existing  installa¬ 
tions  is  the  potential  cause  of  further 
replacements,  but  there  is  no  change 
foreseen  which  would  make  this  an 
obsolescence  factor  in  most  modern 
plants. 

In  considering  retirements  for  the 
purpose  of  decreasing  generating 
costs,  one  fundamental  fact  must  be 
remembered.  No  property  can  eco¬ 
nomically  be  abandoned  or  replaced 
unless  the  anrmal  cost  of  the  output  of 
the  substitute  unit  or  plant,  including; 
fixed  charges,  is  less  than  the  mere 
incremental  or  operating  cost  of  the 
output  of  the  existing  plant.  The  lat¬ 
ter  is  small  in  any  hydro  plant.  It  is 
for  this  reason  that  many  hydro  units 


and  plants  which  are  old  and  ineffi¬ 
cient  and  might  appear  to  be  obsolete 
are  continued  in  operation.  Many  ex¬ 
amples  might  be  cited.  For  instance, 
there  is  one  hydro  plant  which  con¬ 
tains  generating  units  which  went  into 
operation  more  than  30  years  ago,  are 
relatively  very  inefficient,  and  when 
compared  with  modern  standards 
make  poor  utilization  of  the  stream 
flow,  head  and  existing  power  house 
space.  Nevertheless,  when  there  is 
sufficient  stream  flow  these  units  con¬ 
tinue  to  operate  24  hours  a  day,  and 
of  course  have  priority  over  the  most 
efficient  steam  generating  plant  in  the 
large  interconnected  system. 

It  is  believed  that  as  long  as  elec¬ 
tric  energy  is  used  and  is  derived  from 
sources  of  usable  energy  now  known, 
such  as  fuel,  falling  water,  the  wind, 
the  tides  and  the  sun,  and  by  methods 
now  known,  a  modern  hydro-electric 
plant  will  continue  in  operation. 

“Ordinary”  obsolescence  should  be 
allowed  for  as  a  factor  in  estimating 
the  lives  of  certain  auxiliary  equip¬ 
ment. 

Protection  against  extraordinary  ob¬ 
solescence  which  cannot  be  foreseen, 
as,  for  example,  obsolescence  caused 
by  a  revolutionary  discovery  or  proc¬ 
ess  of  converting  energy — say,  atomic 
energy — which  would  cause  the  aban¬ 
donment  of  power  plants  as  we  know 
them,  if  it  is  considered  necessary  at 
all,  involves  questions  of  amortization 
of  investment  rather  than  depreciation. 

Long  lives  of  structures 
and  equipment 

With  obsolescence  and  inadequacy 
largely  eliminated  as  factors,  the  lives 
of  modern  hydro  structures  and  equip¬ 
ment  will  depend  for  the  most  part  on 
wear  and  tear  or  physical  deprecia¬ 
tion. 

There  are  no  experience  data  as  to 
how  long  most  of  the  facilities  in  ques¬ 
tion  will  last,  for  the  simple  reason 
that  no  comparable  structures  and 
equipment  have  yet  worn  out.  Fur¬ 
thermore,  even  if  there  were  such  data, 
allowance  must  be  made  for  progress 
in  the  art.  Information  in  text-books 
and  hand-books  and  other  literature  is 
of  little  value,  as  it  does  not  seem  to 
be  based  on  recent  investigations  of 
experience.  In  connection  with  the 
Safe  Harbor  studies  a  compilation  was 
made  of  life  estimates  contained  in 
fourteen  hand-books  and  text-books. 
Estimates  for  generators  range  from 
12  to  33  years;  hydraulic  turbines,  21 
to  50  years;  transformers,  16  to  30 
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years;  reinforced  concrete  or  steel  and 
tile  buildings,  25  to  90  years.  One  of 
the  best  and  most  recent  hydro-electric 
hand-books  lumps  “all  power  house 
equipment”  at  20  years.  Yet  in  the 
United  States  and  Canada  there  are 
hydro  generating  units  with  an  aggre¬ 
gate  capacity  in  kilowatts  running  well 
into  seven  figures  which  have  been  in 
service  for  more  than  twenty  years, 
are  in  excellent  condition,  and  do  not 
represent  deferred  replacements.  In 
most  cases  no  estimate  can  be  given 
that  the  generating  units  will  or 
should  be  replaced  at  any  predictable 
time. 

In  an  effort  to  obtain  first-hand  in¬ 
formation  as  to  actual  experience,  an 
engineer  of  the  Safe  Harbor  Company 
in  1934  visited  fourteen  of  the  older 
important  hydro  plants  in  the  central 
and  eastern  part  of  the  United  States 
and  in  Canada.  The  voluminous  re¬ 
port  confirms  the  fact  that  estimating 
life  expectancy  is  to  a  considerable 
extent  a  matter  of  judgment.  Never¬ 
theless,  it  does  prove  the  inaccuracy 
of  much  of  the  published  life  expec¬ 
tancy  data  and  testifies  to  the  long 
lives  that  hydro  plants  have  had  and 
will  have. 

The  selected  group  of  developments 
included  a  few,  all  more  than  twenty 
years  old,  which  will  undoubtedly  be 
abandoned  entirely  some  time  in  the 
future  because  of  failure  to  use  the 
full  available  head  or  to  develop  the 
stream  flow  fully,  combined  with  poor 
efficiency.  As  previously  pointed  out, 
in  considering  modern  plants  we  need 
not  be  concerned  with  these  factors. 
Furthermore,  this  is  a  type  of  obso¬ 
lescence  which  can  be  foreseen  to  a 
large  degree.  In  fact,  the  retirement 
can  be  planned  in  advance.  The  num¬ 
ber  of  service  years  of  the  major 
equipment  in  the  plants  inspected  are 
given  in  the  accompanying  table. 

Estimates  of  life  expectancy 

The  straight  line  and  sinking  fund 
methods  of  depreciation  accounting  re¬ 
quire  estimates  of  life  expectancy.  In 
the  case  of  a  hydro-electric  plant  these 
estimates  at  best  can  be  only  the 
roughest  sort  of  an  approximation. 
Mathematical  accuracy  is  impossible. 

To  illustrate,  consider  a  large  low-head 
hydraulic  turbine.  Each  machine  is  itself  a 
conglomeration  of  a  multitude  of  parts.  Vari¬ 
ous  metals  are  included,  such  as  cast  iron, 
cast  steel,  plate  steel,  forged  steel,  stainless 
steel  and  bronze.  Some  parts  are  stationary; 
some  move  continually;  others  move  inter¬ 
mittently.  Some  parts  are  embedded  in 
concrete;  some  are  continuously  submerged 
in  water;  some  are  continuously  in  contact 


Age  of  Equipment  in  Fourteen  Hydro-Electric  Generating 

Plants  in  1934 


Equipment  in  Service 


. - Turbines - •  ^ - Generators - •  ' - Tran8former^ - . 

Years  in  Hp.  Total  Kw.  Total  Kva.  lotal 

Service  Number  Capacity  Number  Capacity  Number  Capacity 

35  to  39 .  ..  .  10  37,500  10  19,215 

30  or  more .  1 4  82,000  24  90,000  20  3S.430 

25  or  more .  35  317,400  40  223,700  54  121,560 

20  or  more .  102  1,052,900  100  749,450  99  426.160 

15  or  more .  115  1,292,900  113  933,150  116  564  910 

10  or  more .  133  1,868,100  131  1,462,150  151  1,036  160 

1  or  more .  139  2,033,700  137  1,595,150  174  1,388,660 

Equipment  Which  Had  Been  Retired  Prior  to  1934 

Kind  Number  Total  Capacity  Installed  Bciired 

Turbines .  10  50,000  Hp.  1895-1900  1910-1912 

Transformers .  2  17,500  Kva.  1910—1912  1928-1930 

Transformers .  2  15,000  Kva.  1910-1911  19121 


Comments  on  Observations  With  Respect  to  Generating  Units 


Turbines — Obsolescene  due  to  causes  men¬ 
tioned  above,  which  as  previously  stated  will 
not  recur  in  a  new  plant,  seems  to  be  the 
only  phase  of  depreciation  which  will  de¬ 
termine  the  ultimate  life  of  any  of  the  tur¬ 
bines  examined.  One  installation  of  ten 
turbines  made  between  1895  and  1900  was 
found  to  have  been  retired  after  an  average 
service  of  about  fourteen  years.  There  was 
no  evidence  even  in  the  oldest  machines  of 
depreciation  due  to  wear  and  tear  which 
is  not  restorable  by  general  overhauling.  It 
appears  that  those  turbines  designed  prior 
to  1914,  of  which  102  were  inspected,  will 
have  lives  ranging  from  40  years  up.  There 
is  nothing  to  indicate  that  the  turbines  in¬ 
stalled  during  the  last  20  years  will  not  last 
indefinitely  with  proper  maintenance. 

There  was  no  instance  of  wear  and  tear 
having  caused  the  replacement  of  a  turbine 
as  a  whole.  In  numerous  cases  runners  have 
been  replaced  on  account  of  excessive  pit¬ 
ting  or  low  eflficiency.  In  several  cases  major 
replacements  of  turbine  parts  resulted  from 
serious  accidents,  such  as  the  destruction  of 
the  turbine  gates  in  one  case  and  of  the  tur¬ 
bine  buckets  in  another  case,  by  timber 
lodged  in  the  runner.  Three  cases  of  scroll 
case  failure  were  noted.  Such  accidents  are 
wholly  unpredictable  and  extremely  rare  and. 
at  least  in  some  instances,  the  possibility  of 


their  recurrence  has  been  practically  elimi¬ 
nated  by  improvements  in  design. 

Generators — The  accrued  depreciation  on 
the  existing  generators  and  the  replacement 
of  those  retired  from  service  were  found  to 
be  due  to  obsolescence,  most  of  which  oc¬ 
curred  in  the  project  as  a  whole  or  in  equip¬ 
ment  associated  with  the  generators.  The 
generator  itself  has  always  been  very  efficient, 
and  neither  improvement  of  efficiency  nor 
reduction  of  maintenance  cost  has  been  an 
important  factor  in  causing  obsolescence. 
In  certain  cases  a  change  in  frequency  may 
cause  the  retirement  of  generators.  Those 
generators,  40  in  number,  which  were  in¬ 
stalled  prior  to  about  1910,  probably  will 
have  lives  of  from  40  years  up,  the  same  as 
the  lives  of  the  connected  turbines. 

There  was  no  evidence  of  wear  and  tear 
which  cannot  be  remedied  by  general  over¬ 
hauling.  There  was  no  case  where  a  genera¬ 
tor  as  a  whole  had  been  replaced  on  account 
of  wear  and  tear.  Replacement  of  windings 
or  reinsulating  of  coils  appears  to  be  re¬ 
quired  after  25  or  30  years  on  the  older 
generators. 

Two  plants  had  been  flooded,  causing  ex¬ 
tensive  rewinding  of  generators.  In  another 
case  a  generator  failed  due  to  overspced  and 
also  wrecked  the  adjacent  machine.  Such 
failures  are  not  “ordinary”  service  hazards. 


with  oil;  some  are  exposed  continuously  to 
air  and  some  are  alternately  exposed  to  water 
and  to  air.  Most  of  the  parts  are  massive; 
a  few  are  small  and  accurately  machined. 
It  is  almost  inconceivable  that  a  properly 
designed  modem  turbine  will  ever  be  re¬ 
placed  as  a  whole  and  the  assignment  of  a 
life  to  the  turbine  as  a  unit  is  only  an 
approximation  for  the  purpose  of  estimating 
a  reasonable  composite  plant  life  and  de¬ 
preciation  allowance. 

The  Safe  Harbor  engineers  reached 
the  conclusion  that  conservative  life 
estimates  of  the  principal  equipment 
and  structures  at  a  modern  low-head 
development,  which  has  been  placed 
in  operation  and  has  demonstrated  the 
essential  correctness  of  its  design,  are 
about  as  follows,  assuming  that  sepa¬ 
rate  allowances  are  made  for  deferred 
maintenance  as  noted  below,  that  the 
estimates  will  be  reviewed  frequently, 


and  that  adjustments  will  be  made  if 
and  when  unforeseen  factors  should 
develop: 

Years 

Turbines  and  generators  (excluding  coils).. ...  50 

Transformers  (excluding  coils) oil  circuit 
breakers  and  disconnecting  switches. ..... 

Switchboards  and  wiring  and  station  service 

transformers  and  lighting  equipment .  50 

Lightning  and  surge  protection  and  storage 

batteries . 

Heating  boilers,  pumps  and  air  compressors  .  30 

Steel  crest  gates  on  dam .  50 

Intake  gates,  trash  racks,  gate  guides,  gantry 

hoists  on  dam .  ^ 

Steel  and  concrete  operating  bridge  on  dam..  100 

Steel  and  concrete  skimmer  wall .  ™ 

Power  house  steel,  concrete  and  masonry ....  *  oO 

Galvanized  steel  high-tension  line  terminal 
structures .  "O 

The  regulations  of  the  Federal 
Power  Commission  provide  that  “de¬ 
preciation  representing  deferred  main¬ 
tenance  shall  be  estimated,  based  upon 
experience  and  the  best  sources  of  in¬ 
formation  available”  (  Regulation  16, 
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Section  4).  This  provision  of  a  de¬ 
ferred  maintenance  component  in  the 
depreciation  allowance  is  a  convenient 
method  of  allowing  for  periodical 
major  repairs  and  partial  replace¬ 
ments  of  long-lived  equipment.  The 
estimates  given  above  are  predicated 
upon  the  inclusion  in  the  annual  de¬ 
preciation  allowance  of  estimated 
amounts  which  will  pay  the  cost  of 
rewinding  the  generators  and  trans¬ 
formers  every  30  years;  overhauling 
the  turbines  every  10  years,  and  refin¬ 
ishing  the  floors  of  outside  concrete 
structures  every  20  years.  Mass  con¬ 
crete  is  considered  as  non-depreciable, 
but  the  allowance  for  deferred  mainte¬ 
nance  should  include  a  liberal  allow¬ 
ance  for  periodical  repairs  to  exposed 
concrete. 

Strange  as  it  may  seem,  there  is 
sound  mathematical  justification  for 
using  somewhat  shorter  lives  with  the 
sinking-fund  method  than  with  the 


straight-line  method.  The  reasons  will 
be  mentioned  in  a  later  article.  The 
figures  given  above  are  predicated  on 
the  use  of  the  sinking-fund  method. 

Application  of  the  above  figures  to 
the  depreciation  portion  of  the  Safe 
Harbor  development,  using  the  sink¬ 
ing-fund  method  with  an  interest  rate 
of  4.25  per  cent,  results  in  an  equiva¬ 
lent  or  composite  life  of  47  years;  that 
is,  the  total  annuity  charged  to  oper¬ 
ating  expense,  including  component 
for  deferred  maintenance,  is  the  same 
as  the  annuity  which  in  47  years  will 
accumulate  to  an  amount  equal  to  the 
total  depreciable  cost. 

Resort  to  reserve  deferred 

Generalizations  are  dangerous.  Hy¬ 
dro  plants  and  equipment  vary  widely 
as  to  physical  design  and  economic 
factors,  and  it  is  doubtful  whether  it  is 
practicable  to  set  up  standard  life 
tables  or  rates  to  be  applied  alike  even 


to  all  plants  which  seem  to  fall  in  the 
same  general  class. 

It  necessarily  follows  from  the 
rugged,  durable  character  of  the  prin¬ 
cipal  hydro-electric  structures  and 
equipment  that  for  many  years  the 
charges  to  the  depreciation  reserve 
will  be  small.  Actual  experience  at 
the  Holtwood  hydro  development  is 
cited  as  an  illustration.  In  spite  of  the 
fact  that  the  first  five  generating  units 
went  into  operation  in  1910-1911,  the 
aggregate  charges  to  the  reserve  for 
renewals  and  replacements  for  the 
hydro  plant  during  the  entire  period 
up  to  December  31,  1934,  amounted  to 
only  $598,488.  This  is  only  2.9  per 
cent  of  the  total  fixed  capital  in  the 
hydro  development  at  the  end  of  the 
period.  It  is  only  fair  to  state,  how¬ 
ever,  that  deferred  maintenance  has 
not  been  charged  to  depreciation  re¬ 
serve  at  Holtwood  to  the  extent  pro¬ 
posed  above. 


T.V .A.  Yardstick  Becomes  "Alphabetical  Joy  Ride” 

Wendell  L.  Willkie  Broadcasts  Salient  Facts  About  Muscle  Shoals 
to  U.  S.  Taxpayers,  Who  Ultimately  Foot 


of  the  total  original 
■  ■  investment  by  the  federal 

government  of  $125,000,- 
000,  $65,000,000  in  the  [Muscle 
Shoals]  nitrate  plants  has  become 
valueless,  $40,000,000  invested  in 
the  power  plants  has  been  charged 
off  and  millions  in  possible  return 
lost.  No  wonder  our  taxes  mount. 

“The  Tennessee  Valley  Authority, 
under  the  Act  of  Congress  passed  in 
1933,  was  given  broad  powers  to 
develop  the  Tennessee  River  for  the 
presumed  purpose  of  aiding  navi¬ 
gation,  preventing  floods,  reclaim¬ 
ing  lands  and,  incidentally,  gener¬ 
ating,  transmitting  and  distributing 
electrical  energy.  In  carrying  out 
this  program  it  has  already  spent 
approximately  $100,000,000  of  the 
taxpayers’  money  and  is  proposing 
to  spend  from  $200,000,000  to 
$800,000,000  additional.  It  has 
been  truly  said  the  Tennessee  River 
waters  four  states  and  drains  the 
nation. 


of  dollars  to  reclaim  land  to  pro¬ 
duce  more  crops. 

“And  it  seems  a  little  fantastic 
for  the  Tennessee  Valley  Authority 
to  spend  money  for  flood  control 
when  the  citizens  of  Chattanooga, 
Tenn.,  the  principal  city  on  the 
river,  are  demanding  of  the  federal 
government  today  $15,000,000  to 
protect  their  city  against  the  floods 
on  the  Tennessee  River,  realizing 
that  the  Tennessee  Valley  Authority 
program  will  not  protect  them. 

“The  facts  are  that  the  money  is 
not  being  spent  for  navigation  or 
for  flood  control  or  for  soil  rec¬ 
lamation.  These  are  but  the  con¬ 
stitutional  excuses.  The  money  is 
actually  being  spent  to  put  the 
U.  S.  into  the  power  business. 

“T.V.A.  had  in  its  control  $250,- 
000,000  worth  of  property  during 
the  years  1934  and  1935  on  which, 
according  to  its  own  annual  report, 
it  paid  during  the  year  1935  a  total 
of  $16,900  in  taxes.  The  property 
of  the  Tennessee  Electric  Power 
Company  and  the  Alabama  Power 
Company  equal  about  the  same 
figure,  namely,  $250,000,000,  and 
in  the  same  year  they  paid  $4,500,- 


the  Bill 

000  in  taxes.  Or,  in  other  words, 
the  utility  company  paid  270  times 
as  much  in  taxes  on  the  same  prop¬ 
erty  valuation  as  did  the  T.V.A. 

“What  is  it  I  am  seeking?  Merely 
this — that  Congress  define  the  limits 
of  the  operation  of  the  T.V.A.  in¬ 
stead  of  letting  it  go  its  way  unham¬ 
pered  and  uncontrolled.  I  proposed 
at  the  last  session  of  Congress  and 
I  again  propose: 

“First — That  the  T.V.A.  in  its  utility 
operations  be  required  to  pay  taxes  at 
the  same  rate  and  on  the  same  basis  of 
property  valuation  as  the  private  utilities. 

“Second — That  it  be  required  to  keep 
a  uniform  system  of  accounts  such  as  is 
required  of  the  utility  companies. 

“Third — That  it  be  required  to  charge 
rates  for  the  electric  energy  which  it  sells 
so  as  to  produce  a  fair  rate  of  return  on 
the  value  of  the  property  which  it  uses  in 
that  business. 

“Fourth — That  before  it  duplicates  the 
transmission  or  distribution  lines  of  com¬ 
panies  already  in  the  business  it  be  re¬ 
quired  to  condemn  the  property  thus 
sought  to  be  duplicated  and  pay  the  com¬ 
panies  owning  such  properties  the  value 
of  the  same  as  determined  by  a  just 
tribunal. 

“Fifth — That  it  be  required  to  charge 
uniform  rates  to  all  customers  of  the 
same  class  and  file  such  rates  in  the  same 
manner  as  utilities  are  required  to  do, 
either  with  the  public  utility  commissions 
of  the  states  or  the  Federal  Power  Com¬ 
mission  at  Washington.” 


‘Tt  seems  strange  that  the  govern¬ 
ment  should  spend  hundreds  of 
millions  of  dollars  to  restrict  crops 
throughout  the  country  while  in  the 
Tennessee  Valley  it  spends  millions 
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Industry  Opinion  on 


Extracts  From  Letters  From 
Power  Company  Presidents  Dis¬ 
cussing  the  Need  for  More  and 
Better  Highway  Lighting  to  Pre¬ 
vent  Traffic  Fatalities  —  The 
Responsibility  of  the  Utilities 


^yOU  ARE  NOW  ENTERING 

A  DEMONSTRATION 

OF 

HIGHVyAY  UGHTING 

Belief  vision  with  depressed  headligfib 


N  J  OEMRTMfilT  Of  MOTOR  VEHiaES 


IliKhuay  lighting  must  not  be  left  to  tell 
its  own  $<tory.  Roadside  signs  are  essential 


Indications  of  attitude 

1.  It  seems  to  us  that  the  division  of  re¬ 
sponsibility  outlined  between  the  automobile 
industry  and  the  power  companies  would  be 
a  basis  for  properly  carrying  forward  this 
program  of  highway  lighting.  Whatever 
steps  are  taken  by  the  utilities  should  be 
done  in  co-operation  with  the  State  Motor 
Association. 

2.  The  utility  industry  can  best  co-operate 
with  the  manufacturers  in  the  development 
of  the  most  efifective  and  efficient  highway 
lighting  units.  The  automobile  industry,  the 
National  Safety  Council,  insurance  com¬ 
panies  and  other  kindred  agencies  should 
take  the  lead  in  creating  public  demand  for 
highway  lighting. 

3.  The  utilities’  part  should  be  that  of 
demonstration  and  not  of  pressure  to  secure 
installations.  Our  industry  should  co-operate 
without  thought  of  profit,  because  if  success¬ 
ful  in  demonstration,  the  widespread  use  of 
lighting  for  safety  is  bound  to  follow. 

4.  W'e  should  proceed  by  urging  the  auto¬ 
mobile  industry  and  related  associations  to 
grasp  the  importance  of  the  activity  and 
begin  plans  for  creation  of  public  interest. 

5.  The  suggested  division  of  responsibility 
is  in  my  opinion  the  correct  one.  Both  the 
automobile  industry  and  the  electrical  manu¬ 
facturers  can  advertise  in  national  publica¬ 
tions,  bringing  the  facts  to  the  public  in  a 
national  way. 

6.  Utilities  should  see  to  it  that  the  people 
have  an  opportunity  to  see  what  gootl  high¬ 
way  lighting  is,  but  I  am  wondering  whether 
the  entire  burden  should  be  borne  by  the 
power  companies.  After  all,  with  «odium 
vapor  lamps,  the  annual  revenue  of  manufac¬ 
turers  is  greater  than  the  annual  revenue 
of  the  power  companies. 

7.  One  of  the  most  important  thintis  is  to 
secure  the  co-operation  of  the  State  Director 
of  Highways  in  any  state,  as  it  is,  after  all. 


HIGHWAY  LMMTIHa 

REVEALS 

PEDESTRIANS 


The  New  Jersey  Motor  Vehicle  Depart¬ 
ment  tells  a  running  roadside  story  at 
each  demonstration  section 
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26.  As  a  general  rule,  line  facilities  are 
available  on  main  highways  and  no  obstacles 
should  be  found  to  contractual  conditions. 
In  our  territory  we  assume  the  cost  of  instal¬ 
lation  and  make  a  flat  rate  per  lamp  i^r 
year  according  to  size  of  lamp,  which  in¬ 
cludes  maintenance. 

27.  If  the  state  or  county  assumed  the 
cost  of  lighting  a  main  highway,  municipali¬ 
ties  already  having  lighting  on  could  divert 
that  sum  to  other  parts  of  their  territory. 
Or  a  plan  might  be  evolved  in  which  mu¬ 
nicipalities  of  certain  classifications  would 
be  assessed  a  percentage  of  the  street  light¬ 
ing  costs,  depending  on  the  footage  basis. 

28.  Contract  for  the  ultimate  installation 
of  highway  lighting  should  call  for  the  power 
companies  furnishing  the  necessary  distribu¬ 
tion  line  with  transforming  equipment  to  the 
point  of  connection  with  the  lighting  system, 
and  the  state  or  municipal  government 
should  take  the  responsibility  of  furnishing 
lighting  fixtures  and  connecting  lines.  Wher¬ 
ever  possible  existing  poles  could  be  used 
for  mounting  the  highway  lighting  units. 

29.  W’e  believe  that  the  installation  should 
be  made  entirely  at  the  expense  of  the  com¬ 
pany  and  should  remain  the  property  of  the 


19.  Some  studies  have  been  made  and  we 
have  contacted  the  engineers  of  the  High¬ 
way  Commission  and  the  officials  of  the  auto¬ 
mobile  association.  All  are  interested  and 
we  hope  that  before  long  a  public  demand 
for  highway  lighting  will  be  created.  We 
have  selected  a  stretch  of  road  for  a  demon¬ 
stration  section  when  details  have  been 
worked  out. 

20.  Our  company  is  now  negotiating  with 
the  State  Highway  Department  for  a  mile 
of  highway  illumination  on  a  section  which 
has  a  most  unenviable  reputation  for  fre¬ 
quency  of  accidents.  If  this  specimen  mile 
proves  satisfactory,  we  believe  many  installa¬ 
tions  will  be  made  throughout  the  state. 

21.  We  have  taken  no  definite  steps  to 
establish  demonstration  highway  lighting  in 
our  territory.  We  are  prepared  to  do  so, 
however,  when,  and  if,  some  definite  interest 
is  shown  by  the  Highway  Department  in 
this  activity. 

As  to  the  form  of  contract 

22.  The  State  Highway  Department  was 
very  desirous  of  lighting  up  a  new  3-mile 
cut-off,  close  to  a  large  city,  as  a  demonstra- 


thruugh  him  and  his  organization  that  the 
recommendations  for  highway  lighting  will 
come. 

8.  State  departments  build  the  main  high¬ 
ways  in  the  interests  of  safety,  pleasure  and 
for  commercial  transportation  and  the  light¬ 
ing  of  the  highways  should  be  just  as  much 
a  part  of  this  activity  as  the  construction  of 
the  road.  Those  who  use  the  roads  are  ex¬ 
pected  to  pay  the  burden.  The  automobile 
tax  and  the  gasoline  tax  should  be  adequate 
for  these  purposes,  and  would  be  if  it  were 
not  diverted  for  other  uses. 

9.  We  have  established  two  separate  high¬ 
way  demonstrations,  which  is  the  first  step 
toward  any  organized  highway  lighting  pro¬ 
gram.  When  this  is  done,  interest  state 
motor  vehicle  departments,  safety  bureaus, 
insurance  companies,  automotive  associa¬ 
tions  and  others,  and  have  them  press  the 
issue  from  the  legislative  viewpoint.  A  special 
committee  of  the  Edison  Electric  Institute 
might  co-ordinate  the  efforts  of  the  indi¬ 
vidual  utilities. 

10.  Lighting  installations  for  congested 
stretches  of  highway  will  give  maximum  re¬ 
sults  in  minimizing  travel  hazards.  Expe¬ 
rience  obtained  through  their  operation  will 
assist  the  development  of  high  efficiency 
lighting  units  and  furnish  experience  to  de¬ 
termine  the  proper  contractual  relationship 
for  more  extensive  applications. 

11.  The  most  important  factor  in  initiating 
such  a  program  is  to  have  an  enabling  act 
passed.  Then  follow  with  the  passage  of  a 
revenue  act  and  establish  a  control  board 
for  highway  lighting  programs,  upon  which 
lighting  interests  should  be  represented. 

As  to  local  experience 

12.  Since  reading  your  article,  we  have 
taken  steps  to  start  some  highway  lighting. 

The  first  job  is  a  rather  large  bridge.  We  struction 
also  want  to  install  two  sections  of  highway  but  limited 
lighting  of  not  less  than  a  half  mile,  in  annual  oper 

order  that  the  public  can  become  acquainted  and  fixed 

with  the  value  of  highway  illumination.  We  The  contra 
believe  that  it  would  be  a  mistake  to  foster  into  betweei 

this  lighting  ourselves  without  the  Highway  and  the  cor 

Commission  taking  credit  for  it.  vided  that 

13.  Our  engineers  are  getting  up  an  esti-  pany  would 

mate  on  the  cost  of  equipping  a  5-mile  dem-  own  the  po 

onstration  of  highway  lighting  at  a  point  purchase  a 

just  outside  of  the  city,  where  I  believe  best  the  consta 

results  would  be  secured  as  a  model  instal-  circuit  and 

lotion.  The  compa 

14.  A  certain  amount  of  preliminary  work  at  a  low  r 

has  been  done  by  our  company  in  co-opera-  the  system 
lion  with  the  State  Motor  Association  in  an  23.  The 
attempted  demonstration  installation  of  high-  operated  a 

"'ay  lighting  on  one  of  our  super  highways.  with  possil 

15.  ^  e  have  just  made  sodium-vapor  light-  and  county 

ing  installations  at  two  important  highway  24.  The 
intersections  in  our  territory,  not  only  for  be  differeni 

demonstration  but  to  obtain  experience  and  ditions:  (t 

^formation  on  operation  of  the  equipment.  to  be  lightc 

"C  hope  to  follow  these  with  further  appli-  highway,  1 

cations  in  co-operation  with  the  many  make  it  de 

^encies  interested  in  developing  facts  on  a  cost,  (c 

subject.  way  and  s( 

16-  have  only  today  completed  ar-  line.  The 

cangements  whereby  we  are  going  to  make  vary  widelj 

u  sizable  installation  of  sodium  lighting  for  try  for  son 

demonstration  purposes.  essary  at  va 

17.  Several  companies  under  our  manage-  service  are 

’’lent  have  been  instrumental  in  establishing  25.  The 
*‘?)®i^lration  highway  lighting.  should  be 

18-  ^^e  have  practically  completed  ar-  lighting  ci 

cangemenfs  to  install  two  sections  of  high-  own  the  eq 

for  trial  and  study.  service  unc 
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company.  Ihe  carrying 
■  charges  on  this  invest- 

1 1  ■  V  jUir  ment  should  be  included 
*  in  the  rate  per  lamp,  so 
the  municipality  pays 
*  '  the  entire  cost  of  the 

service  in  a  single  rate 
per  lamp  per  month. 

30.  1  see  no  objection  to  a  sound  plan 
which  would  permit  governmental  agencies 
to  finance  a  part  of  the  construction  cost 
and  the  service  rates  to  be  reduced  accord¬ 
ingly. 

Opinion  naturally  differs,  as  with 
any  problem  in  which  experience  is 
limited.  Some  look  upon  it  as  a  hope¬ 
less  project  at  present,  because  of  the 
complications  besetting  any  dealings 
with  legislatures  and  public  officials. 
Some  are  pessimistic  because  of  un¬ 
happy  experience  with  street  lighting 
the  past  few  years.  The  majority, 
however,  are  for  action  and  agree  that 
the  power  industry  has  a  definite  re¬ 
sponsibility  to  push  forward  the  wider 
use  of  modern  lighting  to  reduce  the 
present  appalling  loss  through  death 
in  the  night  ride. 
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example  of  those  misguided  attempts  to  substitute 
transient  political  law  for  the  irresistible  economic  law. 
Even  in  these  days  of  governmental  billions,  $550,000 
seems  to  be  quite  a  sum  of  money  to  lift  from  the  tax¬ 
payers  of  a  single  state  to  refute  the  primary  issue  of 
alleged  collusion  between  public  service  companies  aud 
public  service  legislators  at  Albany. 

• 

Electron  Jumps  and 
Dielectric  Strength 
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Taxpayers  Pay  $500  a  Page 

ADVERTISEMENTS  in  New  York  newspapers  re- 
XjLcently  offering  to  sacrifice  executive  and  commer¬ 
cial  office  furniture,  desks,  tables,  chairs,  filing  cabinets, 
typewriters  and  “Kardexes”  used  by  the  Joint  Legisla¬ 
tive  Committee  to  Investigate  Public  Utilities  were  a 
reminder  that  a  two-year,  $550,000  investigation  of 
New  York’s  public  utility  companies  had,  apparently, 
been  completed. 

It  was  just  about  two  years  ago  that  we  were  read¬ 
ing  so  much  about  the  subversive  political  influence  of 
public  utility  companies  in  New  York  State.  A  sweep¬ 
ing  investigation  was  to  be  made  without  delay  to  con¬ 
firm  noisy  inferential  claims  that  utilities  and  poli¬ 
ticians  in  New  York  State  lolled  in  an  unholy  alliance. 
The  mills  of  the  gods  have  ground,  and  at  a  cost  of 
$500  per  page,  only  to  inform  a  waiting  public  that: 

As  a  result  of  the  most  complete  and  exhaustive  examina¬ 
tion,  your  committee  reports  that  they  find  no  impropriety  exist¬ 
ing  between  any  member  of  the  state  Legislature  or  any  of  the 
public  ofiBcers  and  any  bankers,  brokers  or  other  persons  of  any 
character  or  description  interested  directly  or  indirectly  in  pub¬ 
lic  utility  operating  or  holding  companies  and  any  public  utility 
holding  or  operating  companies  or  their  affiliates  or  any  of  the 
officers,  managers  or  employees  of  any  such  corporations. 

This  vindication  could  hardly  be  considered  worth 
over  a  half  million  dollars.  It  is  of  interest,  therefore, 
that  the  committee  announced  also  that: 

(1)  Any  allegedly  excess  rate  collections  should  be  im¬ 
pounded  by  the  state  commission  during  litigation;  (2)  surplus 
earnings  of  municipal  plants  should  not  be  used  for  general 
municipal  purposes;  (3)  tax  value  reports  and  reproduction 
value  reports  should  be  filed  with  both  the  state’s  Tax  Depart¬ 
ment  and  its  commission;  (4)  the  demand  component  (room 
count,  outlets,  etc.)  of  modem,  scientifically  designed  rate  forms 
should  be  banned;  (5)  copies  or  summaries  of  all  electric  or 
gas  purchasing  agreements  should  be  filed  with  the  commission; 
(6)  capital  structures  and  property  values  should  be  investi¬ 
gated  under  greatly  broadened  authority  before  the  commission 
gives  permission  for  the  issuance  of  stocks,  bonds  and  other 
securities,  and  other  minor  conclusions. 

To  the  impartial  observer  the  report  appears  to  be 
an  incongruous  collection  of  material  and  immaterial 
subjects,  and,  unfortunately,  is  another  up-to-the-minute 


WHAT  causes  the  breakdown  of  insulation?  Ob¬ 
viously  too  great  values  of  voltage  stress.  But 
what  is  the  measure  of  stress  that  a  given  material  can 
stand?  All  sorts  of  difficulties  stand  in  the  way  of 
an  experimental  answer  to  this  question.  There  are, 
for  example,  structural  variations  among  various  sam¬ 
ples,  internal  chemical  and  temperature  changes,  as 
related  to  time,  edge  effect  and,  in  general,  all  those 
factors  which  cause  the  “spread”  of  numerical  results 
in  a  series  of  identical  tests. 

These  difficulties  are  least  troublesome  in  a  gas. 
As  a  consequence  our  knowledge  of  the  mechanism  of 
breakdown  in  a  gas  is  quite  complete.  In  accordance 
with  Townsend’s  theory  a  few  electrons  always  present 
accelerate  in  an  increasing  field,  “ionize”  neutral 
molecules  by  collision,  forming  new  electrons  and  posi¬ 
tive  ions,  the  process  increasing  cumulatively  so  as  to 
form  an  avalanche  leading  up  to  breakdown.  This  is 
all  right  as  far  as  it  goes,  but  modern  experimental 
methods  permit  study  of  the  shape  of  the  current  time 
curve  up  to  initial  breakdown,  the  lowered  voltage  of 
self-sustaining  breakdown,  and  particularly  the  very- 
short  time  intervals  involved  in  the  several  ionization 
stages.  The  result  is  that  the  simple  Townsend  picture 
does  not  meet  the  facts.  Things  are  so  rapid  that  the 
slow-moving  positive  ions  are  ruled  out  as  chief  agents, 
and  an  additional  supply  of  primary,  fast-moving  elec¬ 
trons  must  be  found  somewhere.  Such  a  source  has 
now  been  found  in  the  emission  of  new  electrons  from 
the  cathode,  due  to  radiation  pulses  arising  from  elastic 
collisions  of  electrons  of  earlier  formation  with  neutral 
molecules. 

What  is  an  elastic  collision  and  what  is  an  electron 
jump?  If  a  moving  electron  hits  a  molecule  head  on 
and  squarely  it  may  lose  most  of  its  energy  and  knock 
an  electron  out  of  the  molecule.  But  even  if  it  just 
misses  actual  collision,  it  may  pass  close  enough  to  the 
molecule  to  cause,  by  an  elastic  impact,  a  serious  dis¬ 
turbance  of  the  electrons  in  the  latter,  and  to  so  far 
“excite”  them  that  an  electron  may  jump  from  one 
normal  orbit  within  the  molecule  to  another.  Such  a 
jump  is  a  powerful  electrostatic  radiator  and  caust"^  a 
pulse  of  energy  which,  on  reaching  the  electrodes,  may 
be  sufficient  to  liberate  an  electron.  Thus,  the  motions 
and  collisions  of  the  cumulative  supply  of  electrons  in 
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the  avalanches  send  back  wireless  messages  to  the 
cathode  to  liberate  more,  thus  increasing  the  supply 
and  piling  up  the  “push”  leading  to  the  one-ten  mil¬ 
lionth  of  a  second  sparkover.  By  the  use  of  this  new 
agency  A.  von  Hippel,  in  a  recent  review  in  Exakt. 
^'aturwissenschaften,  has  offered  convincing  explana¬ 
tions  of  most  of  the  peculiarities  of  various  types  of 
discharge  in  air  and  gases  and  has  also  extended  the 
examination  to  solids. 

• 

Behind  These  Appliance 
Merchandising  Figures 

Another  semi-annual  survey  of  the  merchandising 
L  activities  of  the  power  companies  is  presented  in 
this  issue  covering  the  full  year  1935.  Coming  at  the 
same  time  as  the  Edison  Electric  Institute’s  statistical 
report  on  sales  of  domestic  appliances  for  the  years 
1931  to  1935,  and  following  Electrical  Merchandising  s 
detailed  statistics  on  ten-year  sales  of  electrical 
merchandise,  it  provides  a  wealth  of  material  for 
serious  study. 

This  Electrical  World  tabulation  embraces 
companies  serving  about  three-fourths  of  the  domestic 
consumers  of  the  industry.  It  covers  about  two-thirds 
of  the  market  where  power  companies  sell  appliances. 
Several  interesting  facts  stand  out: 

One — Last  year  water  heater  sales  by  these  utility  com¬ 
panies  increased  88  per  cent  in  number  of  units,  range  sales 
65  and  refrigerators  28  per  cent  over  1934.  Increases  of  other 
appliances  were  far  smaller,  showing  that  the  effort  has  been 
concentrated  principally  on  the  two  major  load  builders. 

Two — Power  company  estimates  of  local  dealer  sales  are 
apparently  quite  out  of  line.  Those  utilities  that  estimated  on 
the  volume  of  the  dealers  in  their  territories  reported  them  as 
selling  76  per  cent  of  the  refrigerators,  25  per  cent  of  the 
ranges  and  16  per  cent  of  the  water  heaters  that  went  onto 
the  lines.  But  a  little  calculation  proves  that  this  percentage, 
projected  for  the  entire  country,  fails  to  account  for  the  output 
of  the  manufacturers.  All  companies  have  been  watching  these 
three  appliances  carefully  and  might  be  expected  to  have  ac¬ 
curate  knowledge,  but  they  guess  way  low.  Their  estimates  on 
other  appliances  show  even  greater  discrepancy.  Clearly  the 
dealers  are  building  more  load  than  the  utilities  realize. 

Three — There  is  an  amazing  difference  in  the  success  of  the 
different  companies  in  increasing  the  average  annual  domestic 
consumption  and  average  annual  appliance  sales  per  customer. 
Among  the  many  utilities  that  are  selling  household  appliances 
in  the  effort  to  increase  revenues,  some  gain  192,  177  and  161 
kilowatt-hours  per  customer  and  others  18,  17  and  16.  The 
reason  is  that  some  sell  $55,  $47  and  $44  worth  of  appliances 
per  customer  and  others  $30,  $29  and  $28  worth.  Some  employed 
one  salesperson  per  472  or  531  customers  and  others  one  sales¬ 
man  per  9,397  and  12,708  customers.  Some  spent  $1.81  or  $1.73 
per  customer  in  advertising  and  some  spent  12,  14  or  15  cents. 
Some  rented  the  heavy  load  builders,  some  did  not.  Some 
merchandised  all  appliances,  some  just  a  few.  Some  still  did 
not  sell  ranges  at  all. 

Tins  all  gets  right  back,  of  course,  to  company 
policy.  The  executives  of  some  utilities  are  thoroughly 
awake  to  the  fact  that  this  is  not  just  an  engineering 
operatif>n  with  political  complications,  but  a  business 
of  selling  kilowatt-hours  to  customers  and  then  giving 


service.  These  executives  have  hired  able  sales  man¬ 
agers  and  given  them  enough  money,  man-power  and 
authority  to  do  a  creditable  selling  job.  Other  com¬ 
panies  are  hobbled  by  old  traditions  and,  with  no  less 
opportunity,  make  meager  progress,  because  they  are 
undermanned,  spend  too  little  money  and  are  too  con¬ 
servative  in  policy. 

One  man,  in  sending  on  his  figures  for  this  tabula¬ 
tion,  wrote:  “The  compiling  of  these  data  is  worth  more 
to  the  individual  companies  compiling  them  than  it 
is  to  the  industry  as  a  whole.  I  have  learned  several 
things  in  gathering  this  information.”  It  is  the  truth. 
And  the  wise  executive  will  also  analyze  these  figures, 
line  by  line,  and  find  out  how  his  operation  stands  in 
comparison  and  why. 

The  Granddaddy  Is  Born  Anew 

TREET  LIGHTING  was  the  progenitor  of  the  cen¬ 
tral-station  art.  Today  it  is  undergoing  a  rejuvena¬ 
tion  that  makes  it  the  readopted  scion  of  the  electric 
utility.  The  civic  responsibility  to  render  street  illumi¬ 
nation  service  has  been  transformed  into  an  opportunity 
to  meet  public  demand  for  safety  that  comes  to 
householder,  pedestrian  and  motorist  when  there  is 
enough  light  to  see  by.  The  lurking  hesitancy  to  invest 
in  specialized  facilities  that  could  render  no  other  func¬ 
tion  is,  as  it  should  be,  giving  away  to  a  realization  of 
a  market  that  the  traveling  public  is  itself  creating. 

Press  and  pulpit  are  decrying  the  prevalence  of 
sudden  death  and  crime.  Government  agencies,  insur¬ 
ance  companies  and  others  with  only  a  public  objective 
in  view  are  preaching  more  light  on  the  arterial  high¬ 
ways  and  the  busy  intersections.  Cities  quickly  dropped 
their  parsimony  on  street  lighting  and  restored  the 
former  schedules.  If  less  was  not  enough,  it  follows 
that  more  should  be  better.  In  short,  the  nation  is 
getting  light-conscious  and  fatality-conscious. 

With  this  asset  at  hand  the  electrical  industry  is 
remiss  if  it  does  not  do  its  share  toward  attaining  the 
logical  objectives.  It  has  at  its  command  improved 
luminaires  that  spread  the  light  more  uniformly,  mini¬ 
mize  glare  (into  the  windows  as  well  as  to  the  ap¬ 
proaching  eye)  and  it  has  the  efl&ciencies  to  warrant 
higher  intensities.  It  has  the  flexibility  of  the  con¬ 
trolled  multiple  system,  it  has  photronic  devices  to 
offer  any  schedule  the  city  wants.  If  it  lacks  anything 
it  is  the  commercial  awakening  to  the  opportunity  to 
convert  an  orphan  into  one  of  its  best  beloved  children. 

Nor  is  this  at  all  a  matter  of  abandoning  any  of  the 
old  and  well-established  devices.  The  magnetite  arc 
and  the  incandescent  lamp  have  their  proper  place 
along  with  the  sodium  and  combination  mercury-vapor 
units.*  Somewhere  each  fits  into  the  variety  of  traffic 
circles,  boulevards,  quiet  streets,  commercial  thorough¬ 
fares,  trunk  highways,  bridge  approaches,  etc.,  that  the 
public  is  already  demanding  shall  be  lighted  right. 
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This  Game  of  Snooping 


There  is  an  old  joke  about  the  fastest  way  to  get  a 
piece  of  news  traveling.  The  answer  is:  Telephone 
— telegraph — tell  a  woman.  Washington  is  specializing 
on  the  second  for  the  moment,  and  will  soon  be  special¬ 
izing  on  the  third,  all  of  which  will  probably  redound 
to  the  benefit  of  the  first.  Assuming  we  don’t  get  to 
suspecting  that  our  telephone  wires  are  tapped. 

Meanwhile,  a  great  many  people  in  Washington  who 
had  no  earthly  connection  with  that  flood  of  protests 
against  the  public  utility  holding  company  death  sen¬ 
tence  last  year  are  on  pins  and  needles.  They  know  their 
telegrams  did  not  concern  the  utility  “lobby,”  or  any¬ 
thing  else  the  committee  presided  over  by  Senator  Black 
of  Alabama  is  supposed  to  be  investigating.  But  they 
also  know  that  their  telegrams  between  February  1,  1935, 
and  December  1  of  the  same  year  have  been  read  by 
Black’s  investigators.  And  they  know  the  possibilities 
which  may  flow  from  that. 

The  old  lawyer’s  advice  may  have  to  be  changed.  He 
told  the  young  blade  who  had  just  lost  a  thumping  sum 
in  a  breach  of  promise  suit  he  wanted  to  give  him  some 
advice. 

“I  know,”  said  the  young  man,  “do  right  and  fear 
nothing.” 

“No,”  said  the  old  lawyer.  “Don’t  write  and  fear 
nothing.” 

If  that  lawyer  were  living  today  he  might  advise 
Washington’s  young  blades,  not  to  mention  lawyers,  lob¬ 
byists,  business  men  and  wealthy  widows:  “Don’t  tele¬ 
graph  either.” 

For  it  is  traditional  that  in  Washington  nothing  is 
really  confidential  except  Supreme  Court  decisions  prior 
to  their  delivery.  And  even  about  that  one  hears  occa¬ 
sional  rumors. 

MT’S  a  perfectly  human  thing,  as  natural  as  eating  when 
one  is  hungry  and  drinking  when  one  is  thirsty.  The 
element  of  venality  seldom  tarnishes  the  good,  clean  fun 
of  telling  some  one  else’s  secrets  to  one’s  dinner  partner, 
or  one’s  favorite  newspaper  reporter.  It  happens  all  the 
time.  Always  has  happened.  Always  will  happen. 

The  Supreme  Court  of  the  United  States,  which  does 
the  best  job  of  keeping  secrets  in  Washington,  doesn’t 
even  trust  the  Government  Printing  Office! 

“But,”  some  incredulous  person  might  point  out,  “with 
a  large  force  of  investigators  looking  through  a  million- 
odd  telegrams,  it  isn’t  reasonable  to  think  they  would 
bother  with  any  telegrams  not  germane  to  their  inquiry. 
The  mere  mass  of  material  will  protect  people’s  secrets, 
just  as  it  does  in  the  internal  revenue  bureau.” 

Well,  that  last  is  the  bunk,  too,  for  the  lawyers  and 
experts  who  study  the  returns  to  see  if  the  government 
should  go  after  the  taxpayers  for  more  are  human.  But 
let’s  get  back  to  these  Black  committee  investigators. 

First,  how'  are  they  appointed?  Naturally  because 
they  have  more  or  less  political  or  personal  drag  with 
some  senator  on  the  committee.  Generally  just  with  one 
senator. 

Now  consider  young  Jim  Jones,  loyal  political  sup¬ 
porter  of  Senator  Squarehead,  and  rewarded  for  his 


activity  in  the  senator’s  last  campaign  by  this  investi¬ 
gating  job. 

In  the  nature  of  things  it  is  not  a  permanent  job.  Jim 
knows  now  that  the  senator  appreciated  his  work,  but 
after  all  he  wants  something  better,  something  permanent 
anyway.  Besides,  there  is  the  danger  that  the  senator  may 
consider  his  obligation  to  Jim  discharged  by  this  ap¬ 
pointment. 

So  WHAT  does  Jim  do?  Naturally  he  keeps  a  wide 
open  eye  for  any  scrap  of  information  which  might 
interest  or  amuse  the  senator.  Or  even  the  senator’s 
secretary,  who  helped  him  persuade  the  senator  that  Jim 
deserved  this  appointment. 

Mind  you,  Jim  is  eager  for  any  excuse  he  can  get  just 
to  talk  to  the  senator’s  secretary,  and  a  chance  to  talk  to 
the  great  man  himself  is  little  short  of  wonderful.  Now 
bear  in  mind  the  kind  of  person  Jim  is.  He  is  a  good 
mixer,  and  his  interests  are  very  widespread. 

Dope?  On  the  contrary,  very  logical.  Otherwise  he 
would  not  have  been  good  enough  in  politics  to  have 
done  the  things  which  got  him  this  appointment. 

So  he  has  the  very  kind  of  mind  most  likely  to  note  the 
sort  of  telegram  that  would  interest  Senator  Squarehead, 
or  his  secretary.  Furthermore,  his  colleagues  in  the  in¬ 
vestigating  squad  like  him,  and  are  all  playing  the  same 
game.  So  if  one  of  them  notes  something  which  might 
interest  Senator  Squarehead,  he  calls  it  to  Jim’s  attention, 
knowing  Jim  would  do  the  same  for  him. 

So  a  copy  of  a  telegram  from  the  senator’s  hated  po¬ 
litical  rival  making  a  date  with  a  chorus  girl,  or  trying  to 
buy  a  newspaper,  or  offering  a  liberal  check  for  a  bath¬ 
tub  indorsement,  or  seeking  an  Ethiopian  oil  concession, 
is  made.  The  senator’s  secretary  thinks  it’s  pretty  hot. 
So  does  Squarehead  himself. 

That  night  at  dinner  Senator  Squarehead  has  a  fine 
tidbit  for  his  dinner  partner.  Who  promptly  tells  it  to 
the  gentleman  on  her  left  when  the  normal  conversational 
about  face  is  made  along  about  half  way  through  the 
dinner.  Or  he  may  save  it  for  the  coffee  and  brandy 
stage,  never  revealing,  of  course,  how  he  heard  it. 

Then,  too,  Senator  Squarehead  has  a  favorite  news¬ 
paper  man.  He  probably  represents  the  most  important 
newspaper  in  the  senator’s  state  which  does  not  like  the 
senator,  that  being  the  way  those  things  usually  work  out. 
When  that  correspondent  drops  in  the  senator  spills  the 
story.  If  it  is  worth  while,  and  not  libelous,  somebody 
is  pretty  publicly  embarrassed  next  day.  If  it’s  too 
libelous  a  confidential  message  goes  to  the  home  oflBce. 
and  that  night  the  story  is  being  told  at  back  home 
dinner  tables. 

Absurd?  That  kind  of  thing  is  happening  all  the  time 
in  Washington. 

Let’s  go  back  a  few'  years,  to  avoid  the  present  political 
picture. 

In  1930  the  Association  Against  the  Prohibition 
Amendment  sent  a  political  reporter  traveling  around 
the  United  States.  His  assignment  was  to  pick  out  state? 
and  congressional  districts  in  which  the  wets,  by  spending 
a  little  money  and  giving  other  assistance,  might  succeed 
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in  electing  some  senators  and  representatives  who  would 
vote  to  repeal  the  prohibition  amendment.  The  associa¬ 
tion’s  money  was  limited,  and  it  wanted  to  concentrate 
on  the  spots  where  its  work  would  be  most  effective. 


Bear  in  mind  that  the  last  preceding  election,  1928, 
had  marked  the  high  water  mark  of  prohibition  strength 
politically.  So  it  looked  like  good  politics  to  kick  the 
wets  around. 

Then,  as  now,  there  was  a  lobby  committee  in  the 
Senate.  It  was  headed  by  Thomas  J.  Walsh  of  Montana. 
This  committee  had  investigators,  too.  They  searched 
the  files  of  the  association  and  found  the  confidential 
reports  of  this  newspaper  man.  They  had  no  relation 
whatever,  of  course,  to  what  the  committee  was  investi¬ 
gating.  They  discussed  wet  and  dry  sentiment  in  the 
various  states  and  districts,  strength  and  weaknesses  of 
individuals  suggested  for  wet  candidates.  The  same  with 
respect  to  dry  incumbents.  Who  might  be  induced  to 
help  and  why.  That  sort  of  thing. 

Despite  their  apparent  irrelevance.  Senator  Robinson 
of  Indiana — since  defeated— asked  one  day  that  they  be 
put  in  the  printed  record. 

Senator  Blaine  of  Wisconsin — now  dead — objected. 
He  picked  up  one  of  the  reports  and  read  a  sentence 
about  some  candidate,  when  asked  where  he  stood  on  pro¬ 
hibition,  raising  his  glass. 

Action  was  deferred.  But  next  day  and  the  next  the 
newspapers  had  a  Roman  holiday  in  their  editorial  col¬ 
umns.  They  assumed  from  this  one  sentence  that  the 
reports  contained  a  list  of  the  wet-drinking,  dry-voting 
members  of  the  House  and  Senate.  They  wanted  to  know 
why  the  senators  were  exposing  everybody  else,  but  pro¬ 
tecting  “their  own.” 

After  careful  study  the  committee  decided,  quite  hon¬ 
estly,  because  there  was  actually  no  such  statement  in 
the  reports  about  any  congressman,  that  the  reports  were 
not  germane.  Therefore  the  reports  were  to  be  kept  con¬ 
fidential,  until  they  should  be  returned  to  the  association. 

In  a  few  days  Missouri  newspapers  printed  the  Mis¬ 
souri  report.  Maryland  papers  printed  the  Maryland 
report,  and  so  on  all  over  the  country.  Actually  it  makes 
not  the  slightest  bit  of  difference  whether  individual 
senators  on  the  committee  permitted  their  friends  in  the 
press  to  copy  the  reports  or  whether  some  employee  of 
the  committee  did. 

The  important  fact  is  that,  although  the  committee 
voted  to  hold  the  reports  confidential,  every  newspaper 
nian  who  really  wanted  to  get  the  report  for  his  state 
could  do  so. 

As  a  matter  of  fact,  if  the  reports  had  reflected  on 
senators  and  members  of  the  House  the  same  thing  would 
have  happened. 


The  Senate  has  never  been  able  to  do  anything  and 
keep  it  secret.  It  has  almost  abandoned  the  old  “execu¬ 
tive”  sessions.  Full  accounts  in  the  newspapers  next  day 
covered  the  “secret”  discussions  much  more  fully  than 
those  held  when  the  doors  were  wide  open. 

So  if  you  sent  any  embarrassing  telegram — one  that 
you  would  not  like  to  have  gossiped  about  at  dinner 
parties  or  spread  on  the  front  pages  of  the  newspapers — 
between  February  1  and  December  1,  1935,  start  hoping 
that  your  name  is  not  prominent  enough  to  attract  the 
attention  of  the  investigators.  Or  that  it  was  worded  so 
it  would  not  sound  important! 

Regardless  of  any  court  action  that  may  ensue! 

ORRIS  COOKE,  incidentally,  is  now  quite  sure  that 
R.E.A.  can  spend  all  the  money  the  Norris  bill  will  pro¬ 
vide — fifty  millions  each  for  the  first  two  years,  and  then 
forty  millions  for  each  of  the  next  eight.  R.E.A.  has  not 
got  away  to  a  fast  start,  but  there  is  plenty  on  the  fire 
now. 

Utility  executives  might  do  a  bit  of  thinking  about 
why  it  is  that  so  few  private  companies  have  borrowed 
this  rural  electrification  money.  And  whether  it  is  good 
policy.  The  point  is  that  Cooke’s  whole  inclination, 
believe  it  or  not,  has  been  to  play  along  with  the  utilities. 
He  does  not  have  the  feeling  toward  them  that  President 
Roosevelt  has  by  any  means.  But  he  is  being  driven  in 
that  direction  by  the  utilities  themselves. 

He  is  especially  irritated,  at  the  moment,  by  what  his 
lieutenants  call  “spite  lines.”  Lines  hastily  run  through 
territory  R.E.A.  is  figuring  on,  skimming  the  cream,  and 
leaving  the  remainder  too  thin  to  justify  development. 
This  situation  is  notable  in  T.V.A.  territory,  in  Georgia 
and  in  Ohio. 

The  drive  against  P.W.A.  and  W.P.A.  loans  for  devel¬ 
opment  of  government  ownership  electric  projects  goes 
merrily  on.  Two  more  suits  bring  the  total  as  this  is 
written  to  60.  One  is  against  the  Lower  Colorado  River 
Authority  (not  the  Grand  Canyon  Colorado  River,  but  its 
less  important  Texas  namesake).  Proposed  loan  here  is 
twenty  millions  of  P.W.A.  money.  The  other  is  against 
the  Brazos  River  Conservation  and  Irrigation  Authority. 
This  is  a  proposed  W.P.A.  loan  of  thirty  millions. 

Contention  in  both  cases  is  that  government  agencies 
by  proposed  loans  would  destroy  value  of  property  of  the 
private  companies.  Also  that  the  government  agencies 
are  forcing  changes  which  submerge  the  irrigation  and 
reclamation  features  of  the  projects  and  stress  the  power 
feature. 
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News  of  the  Week 


Investigators  to  be  investigated  as  result  of  lobby  committee’s  telegram  seizures  .  .  . 
Long-term  R.E,A,  plan  may  be  scrapped  ,  .  .  Vandenberg  assails  ^^Quoddy”  project  as 
wasteful  .  .  .  Two  Texas  potver  districts  sued  .  .  .  Housewares  sales  drive  launched 


^^Quoddy”  Assailed 
as  Needless  Waste 

Vandenbf'ri;  nol  even  P.Vi' .A. 

would  approve  it  as  economical  —  Seven 
utilities  go  to  court  over  loans  to  two 
Texas  power  districts 

Whether  the  utilities  are  to  be  dragged 
into  the  1936  campaign  or  not,  their  fed¬ 
erally  financed  competitors  are.  This 
became  a  certainty  this  week  when 
Michigan’s  Senator  Arthur  H.  Vanden¬ 
berg  (also  Michigan’s  favorite  son  for 
the  Republican  presidential  nomination) 
assailed  the  Passamaquoddy  tidal  power 
project,  declaring  that  the  Administra¬ 
tion  had  been  unable  to  get  it  approved 
by  P.W.A.  or  any  responsible  body. 

“  ‘Quoddy,’  ”  said  the  Senator,  “was 
very  conclusively  turned  down  both  by 
the  P.W.A.  engineers  and  a  board  of  re¬ 
view.”  But  the  President  wanted  to  go 
ahead  with  it  (“for  what  purpose  we’ll 
leave  to  the  imagination,”  Mr.  Vanden¬ 
berg  said)  so  he  appointed  a  board  of 
four,  including  the  original  sponsor  and 
his  assistant.  “It  was  about  like  a  bank 
referring  an  application  for  a  loan  to 
the  applicant  himself,”  continued  the 
Senator. 

Texas  projects  enjoined 

In  Mr.  Vandenberg’s  opinion  “Quoddy” 
will  cost  $30,000,000,  against  $16,000,000 
for  a  steam  plant  at  the  same  spot  and 
with  the  same  capacity;  its  power  cannot 
be  economical;  there  is  no  present  or 
prospective  market  for  its  power,  and  the 
demand,  when  it  comes,  could  be  more 
cheaply  supplied  by  developing  Maine’s 
unharnessed  waters. 

While  the  Administration  was  taking 
this  lacing  in  the  Senate,  P.W.A.  once 
more  was  being  haled  into  the  courts. 
(There  are  now  60  P.W.A.  power 
projects  in  the  courts;  P.W.A.  has  al¬ 
lotted  $76,091,446  for  269  non-federal 
power  projects;  P.W.A.  has  approved 
$151,240,481  additional  for  strictly  fed¬ 
eral  power  developments  in  seventeen 
states.) 

The  latest  attack  at  law  was  launched 
by  seven  Texas  utilities  against  the  big 
program  embraced  in  the  $20,000,000 
Lower  Colorado  River  Authority  and  the 


$30,000,000  Brazos  River  Conservation 
and  Reclamation  District  grants.  Plain¬ 
tiffs  were  Community  Public  Service, 
Dallas  Power  &  Light,  Gulf  States  Utili¬ 
ties,  Houston  Lighting  &  Power,  Texas 
Electric  Service,  Texas  Power  &  Light 
and  Texas  Utilities.  They  named  Secre¬ 
taries  Ickes,  Morgenthau  and  Dern  along 
with  a  dozen  or  so  of  their  right-hand 
men. 

Their  complaint,  on  which  they  have 
won  a  temporary  injunction  pending  de¬ 
cision  by  the  District  of  Columbia  Su¬ 
preme  Court,  goes  into  elaborate  detail 
in  its  charges  that  flood  control  and  irri¬ 
gation  are  not  the  real  reasons  for  the 
series  of  dams;  that  P.W.A.  and  its  Ad¬ 
ministrator,  Ickes,  in  Texas  and  else¬ 
where,  are  imposing  a  long  list  of  re¬ 
strictions  on  state  power  in  their  grants; 


Imminent  danger  that  the  investigators 
might  become  the  investigated  slowed 
the  Senate  lobby  inquiry  down  to  a  walk 
this  week.  Simultaneously  the  pressure 
on  utility  men  was  relaxed  due  to  the 
high  political  odor  which  enveloped  the 
Black  committee  after  the  seizing  of 
some  five  million  telegrams.  The  result 
was  that  Idaho’s  Republican  presidential 
possibility,  William  E.  Borah,  won  Sen¬ 
ate  approval  for  an  investigation  into  the 
probers’  maneuver. 

Black  puts  up  a  fight 

Democratic  Senate  leader  Joe  Robin¬ 
son  momentarily  blocked  Senator  Borah’s 
resolution  calling  for  the  inquiry,  and 
chief  prober  Hugo  L.  Black,  Alabama 
Democrat,  put  up  something  of  a  fight, 
but  the  investigation  ostensibly  was 
aimed  at  the  Federal  Communications 
Committee,  not  at  the  lobby  committee, 
so  it  was  approved  without  dissent.  The 
announced  purpose  was  to  find  by  what 
authority  the  F.C.C.  seized  (Senator 


that  these  grants  virtually  are  forced  on 
the  states;  that  control  of  the  projects 
remains  in  federal  hands,  and  that  defi¬ 
nite  efforts  are  made  to  regulate  rates  in 
contravention  of  states’  rights. 


Seattle’s  Candidates 
Oppose  Power  Deal 

Seattle’s  incoming  city  administration 
is  not  likely  to  be  very  strongly  in  favor 
of  the  actively  discussed  purchas<“  of 
Puget  Sound  Power  &  Light  Company’s 
properties.  Both  of  the  mayoralty  candi¬ 
dates  who  survived  the  primaries — Arthur 
B.  Langlie  and  John  F.  Dore — have  an¬ 
nounced  their  opposition.  Three  of  the 
six  nominees  for  Alderman  are  known  to 
be  against  the  proposal. 


Black  contested  use  of  the  word  seizure) 
the  wires;  it  asked  by  whom  the  com¬ 
mission  had  been  instructed  to  subpoena 
the  messages. 

The  storm  of  protest  which  preceded 
introduction  of  the  Borah  resolution  was 
among  the  bitterest  of  those  which  have 
so  far  marked  the  early  stages  of  the 
1936  campaign.  Among  the  most  pointed 
attacks  was  that  of  Jouett  Shouse,  presi¬ 
dent  of  the  Liberty  League,  who  placed 
the  blame  for  the  telegram  fiasco  at  the 
steps  of  the  White  House.  The  still  very 
articulate  Gen.  Hugh  S.  Johnson  rushed 
to  the  defense  of  the  ancient  prinicple  of 
security  from  unlawful  search  and  seiz¬ 
ure.  Scores  of  other  speakers,  including 
Representative  James  W.  Wadsworth  and 
Bainbridge  Colby,  made  political  capital 
of  the  situation.  Senator  Black,  however, 
defended  the  necessity  for  the  action  and 
pointedly  warned  the  courts  against  issu¬ 
ing  injunctions  to  block  Senate  investi¬ 
gations;  he  implied  that  if  the  courts 
were  to  assume  that  they  had  injunctive 


Probers  to  Become  Probed 
in  Lobby  Investigation 

Seizure  of  5,000,000  telegrams  brings  Senate  inquiry  into  its  com¬ 
mittee’s  activities  and  lifts  pressure  which  had  heen  brought  to  bear 
on  public  utility  companies’  executives — Black  enjoined 
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Court  Rulings  Spur  Activity 
on  Many  Federal  Projects 

^^Flood  control  and  navigation^’  plans  put  forward  by  sponsors  in  half 
a  dozen  states  —  Score  of  Tennessee  cities  seek  T.V.A.  contracts  — 
Fights  loom  in  Knoxville  and  Chattanooga 


power  which  could  be  used  to  handicap 
such  probes  the  judiciary  might  face  the 
likelihood  of  having  its  wings  clipped. 

Judge  Alfred  A.  Wheat,  in  District 
of  (^lumbia  Supreme  Court,  however, 
scorned  such  warnings  and  enjoined  the 
committee’s  “fishing  expeditions.”  He 
made  permanent  the  temporary  injunc¬ 
tion  granted  a  week  ago  to  the  Chicago 
law  firm  of  Winston,  Strawn  &  Shaw  to 
protect  their  messages. 

Such  was  the  fight  which  all  but 
robbed  the  lobby  committee’s  actual  ses¬ 
sions  of  significance  and  diverted  public 
attention  from  them  almost  entirely. 
Thus  it  was  that  little  notice  was  given 
to  the  fact  that  a  mass  of  evidence  was 
being  introduced  which  had  not  the 
slightest  reference  to  utility  lobbying. 
Conspicuous  was  the  testimony  of  one 
Vict(»r  A.  Dorsey,  who  described  him¬ 
self  as  an  appraiser  of  utility  properties. 
Mr.  Dorsey  said  little  except  to  voice  the 
opinion  that  write-ups  in  many  utility 
organizations  are  such  that  there  is  no 
property  value  behind  either  the  pre¬ 
ferred  or  common  stocks — that  the  bonds 
equal  or  exceed  the  physical  assets. 

Doherty  deals  under  fire 

Another  digression  came  during  an 
effort  to  develop  the  fact  that  Cities  Serv¬ 
ice  had  enlisted  its  employees  in  the  fight 
against  the  “death  sentence.”  This  was 
a  side  trip  into  high  finance  in  which  it 
was  charged  that  Henry  L.  Doherty  dis¬ 
posed  of  some  $20,000,000  worth  of  Cities 
Service  stock  at  a  time  when  he  was 
recommending  to  others  its  purchase  and 
that  he  thereafter  was  able,  through  the 
expenditure  of  $1,000,000,  to  get  about 
25  per  cent  of  the  voting  shares  or  work¬ 
ing  control  of  the  system. 


Recent  court  decisions  have  given  rise 
to  a  flurry  of  activity  designed  to  launch 
new  federal  projects  or  to  spur  work  on 
plans  already  under  consideration.  Most 
of  these  are  connected  with  flood  control 
and  navigation,  but  practically  all  make 
some  pretensions  as  power  producers. 

W  ide  publicity  was  given  to  the  report 
of  President  Roosevelt’s  National  Re¬ 
sources  Board  urging  a  Pacific  North¬ 
west  Regional  Planning  Commission  to 
link  the  Grand  Coulee,  Bonneville  and 
Skagit  projects.  Less  attention  has  been 
paid,  however,  to  bills  in  Congress  seek¬ 
ing  flood  control  and  power  resources 
surveys  in  three  states:  On  the  San 
Gabriel  and  Los  Angeles  rivers  and  their 
tributaries  in  California,  on  half  a  dozen 
rivers  in  Kansas  and  on  the  Nueces  River 
in  Texas.  Agitation  also  is  rampant 
again  for  navigation  and  power  develop¬ 
ment  of  the  St.  Lawrence  River  and  engi¬ 
neers  for  the  Lower  Colorado  River  Au¬ 
thority  soon  will  submit  plans  for  the 
first  and  largest  of  the  five  dams  contem¬ 
plated,  the  $7,000,000  structure  (with 
hydro-electric  plant)  near  Austin.  Con¬ 
struction  already  has  started ;  the  five 
dams  involve  $20,000,000. 

There  is  $2,000,000  of  P.W'.A.  money 
already  available  for  the  Fresno  Dam  on 
the  Milk  River  project  in  Montana  and 


the  Bureau  of  Reclamation  is  pushing 
plans  for  a  start  on  construction.  South 
Carolina’s  P.W'.A.  director,  J.  L.  M.  Irby, 
declares  that  he  is  ready  to  speed  work 
at  Buzzard  Roost  as  soon  as  he  gets  the 
green  light  from  his  Washington  boss. 
Secretary  Harold  L.  Ickes. 

Significant,  too,  is  local  agitation  for 
still  another  dam  in  the  T.V.A.  area. 
Marshall  County,  Tennessee,  citizens 
want  a  dam  across  the  Tennessee  River 
14  miles  above  Benton,  probably  at  Gil- 
bertsville  (local  authorities  claim  that 
site  is  better  than  those  at  Aurora  or 
Shannon).  And  redoubled  T.V.A.  activ¬ 
ity  also  is  reflected  in  the  announcement 
that  there  now  are  750  people  on  the  pay¬ 
roll  in  Chattanooga  with  a  monthly  salary 
outlay  of  $85,000.  T.V.A.  also  has  an¬ 
nounced  appointment  of  four  more  mem¬ 
bers  of  the 'engineering  staff:  Charles 
A.  Lee,  Jr.,  construction  engineer  at  the 
Guntersville  Dam;  Olaf  Laurgaard,  gen¬ 
eral  office  engineer;  N.  W.  Bowden  and 
E.  L.  Chandler,  to  assist  Sherman  M. 
Woodward,  the  authority’s  chief  water 
control  planning  engineer. 

Potomac  proposal  spiked 

But,  despite  all  this  feverish  activity, 
there  is  not  going  to  be  any  wild-fire 
appearance  of  “little  T.V.A.”  projects  all 
along  the  Atlantic  seaboard  for  the  time 


A  HORNET’S  NEST  IN  OLD  TELEGRAMS 

'■  t  ■■  *- 


Her<‘  is  Senator  Hugo  L.  Black,  peppery  Alabama  Democrat  and  chief  lobby 
prolier,  holding  up  some  of  the  controversial  wires  which  his  committee 
sul.^ioenaed  in  an  action  which  aroused  a  storm  of  ^^illegal  search-and- 
*ei/ure”  protest.  Pictured  with  Senator  Black  (left)  at  the  hearing  are 
<^II<-ague8  Sherman  Minton,  Indiana  (center)  and  Lewis  B.  Schwellenbach, 
Washington  (right). 


being,  at  least.  This  became  clear  when 
the  President  let  it  be  known  that  he  did 
not  favor  a  Potomac  Valley  Authority 
or  any  other  such  limited  project  be¬ 
cause,  he  said,  they  would  be  too  small 
to  be  economical. 

In  the  Tennessee  Valley  the  Wilson 
Dam  decision  was  the  signal  for  scores 
of  projects’  sponsors  to  raise  a  hue  and 
cry.  Right  off  the  bat  T.V.A.  signed 
contracts  with  four  west  Tennessee  cities 
— Bolivar,  Milan,  Sommerville  and  Jack- 
son.  Mayors  of  Rogersville,  Newport, 
Morristown,  Kingsport,  Jonesboro, 
Greeneville,  Erwin,  Elizabethton  and 
Bristol  met  this  week  with  Johnson  City 
authorities  to  consider  T.V.A.  contracts. 
In  Portland  there  was  a  town  meeting 
to  consider  ways  and  means  of  securing 
T.V.A.  power  and  the  Chamber  of  Com¬ 
merce  and  Mayor  Martin  have  joined 
hands  in  a  similar  move.  Neighboring 
Alabama  towns — Sheffield,  Florence  and 
Tuscumbia — want  contracts,  as  do  North 
Little  Rock,  Ark.,  and  Columbus,  Miss. 
And  bills  have  been  passed  in  Kentucky 
to  permit  municipal  ownership  of  power 
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plants  and  to  allow  their  connection  with 
T.V.A.  lines. 

These  developments,  however,  were 
less  spectacular  than  the  bitter  battles 
which  have  been  revived  in  three  of  Ten¬ 
nessee’s  larger  cities — Knoxville,  Chatta¬ 
nooga  and  Memphis.  In  Knoxville, 
served  by  Tennessee  Public  Service 
(Bond  &  Share),  the  city  is  seeking  in 
the  State  Supreme  Court  to  have  the  in¬ 
junction  against  its  proposed  municipal 
plant  lifted  so  that  it  may  sign  new  con¬ 
tracts  with  P.W.A.  and  T.V.A.  And  the 
Pittsburgh  contractors  retained  for  the 
job,  Hess  &  Barton,  have  asked  that  the 
case  be  remanded  to  the  lower  courts  and 
tried  on  its  merits. 

The  city  of  Memphis  has  signed  a 
20-year  contract  for  T.V.A.  power,  an¬ 
nouncing  that  it  is  ready  to  build  its  own 
municipal  distribution  system  with  a 
$9,000,000  bond  issue  if  necessary.  In 
the  meantime,  it  continues  to  negotiate 
with  Memphis  Power  &  Light  (Bond  & 
Share)  on  the  latter’s  offer  to  supply 
T.V.A.  power  to  customers  in  the  city 
by  means  of  its  present  distribution  sys¬ 
tem  and  the  belief  is  that  this  plan  may 
be  ironed  out  if  rates  can  be  agreed 
upon.  Meanwhile,  W.  J.  Hayes,  T.V.A.’s 
regional  co-ordinator,  has  announced  that 
the  authority  is  ready  to  build  a  trans¬ 
mission  line  to  Memphis. 

Chattanooga  is  threatening  to  go  ahead 
at  once  with  the  sale  of  $8,000,000  of 
bonds  to  build  its  own  distribution  sys¬ 
tem.  This  announcement  followed  days 
of  wrangling  with  officials  of  Tennessee 
Electric  Power  (Commonwealth  &  South¬ 
ern)  for  the  purchase  of  the  latter’s  dis¬ 
tribution  facilities  with  the  top  price 
presumably  $8,00*0,000.  This  was  flatly 
turned  down  by  Tennessee  Electric’s 
president,  Jo  Conn  Guild.  City  authori¬ 
ties  declared  there  was  no  course  left 
open  but  to  build  a  competing  system. 

• 

Three  Utilities  Sued 
for  $12,500,000  Each 

The  utility  companies  which  have  de¬ 
layed  construction  of  the  Santee-Cooper 
project  have  grievously  damaged  the 
South  Carolina  Public  Service  Author¬ 
ity,  according  to  its  counterclaims  filed  in 
reply  to  amended  answers  entered  by  the 
power  companies  in  federal  District 
Court  in  Charleston.  In  fact,  the  author¬ 
ity  has  been  so  seriously  damaged  by 
the  suits  which  have  held  up  allocation 
of  the  $37,500,000  fund  that  it  asks  $12,- 
500,000  damages  from  each  of  the  three 
utilities.  South  Carolina  Power,  Broad 
River  Power  and  Carolina  Power  & 
Light. 

The  plaintiff  firms  are  accused  of  “will¬ 
fully  and  maliciously”  conspiring  to  pre¬ 
vent  construction. 


Ontario  Signs 
New  Contracts 

(iets  cut  of  $2.50  per  horsepower  from 
Gatineau  and  Maclaren  —  Beauharnois 
and  Ottawa  Valley  companies,  which 
are  suing,  are  left  out  of  deal 

Ontario’s  Hydro-Electric  Power  Com¬ 
mission  has  finally  concluded  new  power 
contracts  with  two  private  companies  to 
write  finis  on  that  phase  of  the  1935 
cancellations;  the  case  now  is  up  to  the 
courts,  where  Ottawa  Valley  Power  and 
Beauharnois  Power  are  seeking  to  have 
the  cancellation  declared  illegal. 

Under  the  new  contracts  the  com¬ 
mission  is  to  purchase  from  Gatineau 
Power  and  Maclaren-Quebec  Power  at  a 
basic  rate  of  $12.50  per  horsepower 
against  $15  in  the  old  contracts;  the 
amount  of  power  to  be  purchased  is 
sharply  curtailed;  the  companies  which 
have  filed  suits  get  no  new  contracts. 
Attorney-General  Arthur  W.  Roebuck  as¬ 
serts  that  the  province  will  save  $29,472,- 
689  in  the  four  years  from  1936  to  1939, 
inclusive,  promises  lower  rates  in  eastern 
Ontario  in  the  immediate  future,  and 


forecasts  a  “back  to  Niagara”  movement 
in  the  Hydro  Commission’s  effort  to  build 
up  an  adequate  power  supply. 

Thus  Mr.  Roebuck,  in  a  six-hour 
speech  before  the  provincial  parliament, 
classed  the  matter  as  a  closed  chapter  in 
Ontario’s  history;  not  so  the  two  compa¬ 
nies  which  are  suing.  These  companies 
are  joined  in  the  attack  by  financial 
houses  which  are  interested  in  their 
bonds  and  contend  that  the  province  ex¬ 
ceeded  its  powers  in  passing  the  law 
under  which  the  contracts  were  can¬ 
celled.  Payments  are  asked  for  the  late 
months  of  1935  and  the  courts  are  urged 
to  protect  the  rights  of  the  bondholders 
whose  money,  in  good  faith,  went  into 
the  expansion  program  made  necessary 
before  the  contracts  were  cancelled. 

Dominion  keeps  hands  off 

Another  phase  of  the  litigation,  how¬ 
ever,  seems  predestined  to  failure.  This 
is  the  effort  to  get  the  Dominion  govern¬ 
ment  to  step  in  and  declare  that  the 
Ontario  parliament  overstepped  itself  in 
the  cancellation.  In  official  circles  it  is 
reliably  reported  that  the  Dominion’s 
justice  department  will  keep  hands  off, 
as  predicted  in  Electrical  World  (Feb¬ 
ruary  8,  page  4). 


The  Current  Drift 


City  Plant  “Cuts  Itself  In” 

Cleveland’s  municipal  power  plant  may 
or  may  not  have  the  surplus  capacity  to 
supply  any  great  part  of  the  energy  for 
illuminating  Great  Lakes  Exposition 
buildings  and  grounds,  but  the  city 
fathers  couldn’t  see  Cleveland  Electric 
Illuminating  Company  getting  an  ex¬ 
clusive  contract.  Despite  the  fact  that 
the  exposition  lighting  load  will  come  at 
night  when  the  demands  on  the  city- 
owned  plant  are  heaviest,  the  Council  in¬ 
sisted  that  the  contract  with  exposition 
authorities  be  altered  to  allow  the  city  to 
furnish  whatever  power  it  has  available. 

Those  Self-Liquidating  Lines 

Critics  of  the  co-operative  rural  elec¬ 
tric  line  have  been  doubtful  about  proj¬ 
ects  paying  for  themselves,  but  down  in 
North  Carolina  they  have  figured  out  how 
they  can  repay  their  loans  in  5.67  years. 
Here  is  the  idea,  as  set  forth  by  C.  W. 
Burton,  assistant  director  of  the  state 
rural  electrification  authority: 

There  have  been  1,011  rural  lines  of 
6,001,59  miles  surveyed  by  the  authority. 
For  their  construction  a  federal  R.E.A. 
loan  of  $6,001,590  would  be  needed. 
Now,  on  these  lines  there  would  be 
32,058  customers  and  the  annual  rev¬ 
enue  would  be  $1,058,572,  enough  to  pay 
the  loan  in  5.67  years.  Q.E.D. 

Attention  might  be  called  to  some 
omissions  in  Mr.  Burton’s  accounting: 


Cost  of  generating  or  purchasing  the 
electrical  energy,  cost  of  distribution, 
depreciation,  maintenance  and  repairs, 
collections,  etc. 

Lesson  in  Public  Ownership 

Advocates  of  municipal  ownership  of 
power  facilities  in  Milwaukee  have  some 
interesting  questions  to  laugh  off  when 
opponents  cite  the  experience  of  the  city 
water  department.  To  start  with,  resi¬ 
dential  water  rates  are  now  61  per  cent 
higher  than  in  1914,  while  domestic  elec¬ 
tric  rates  are  58  per  cent  lower. 

The  reasons  for  the  rise  in  water  rates, 
however,  are  even  more  remarkable. 
It  seems  that  there  was  an  increase  from 
4^2  cents  per  hundred  cubic  feet  to  7 
cents,  plus  a  $2  annual  service  charge, 
back  in  1921.  That  was  to  cover  the  cost 
of  building  a  filtration  plant.  Despite  a 
subsequent  cut  to  6  cents,  the  service 
charge  remains  in  effect  and  customers 
have  paid  an  estimated  $13,000,000  in 
increased  rates  in  the  meantime.  That 
wouldn’t  be  quite  so  bad  if  the  filtration 
plant  had  been  paid  for,  but,  when  the 
city  needed  $5,000,000  for  such  pay¬ 
ments,  it  was  discovered  the  money  had 
been  diverted  to  other  uses! 

On  top  of  all  this,  property  owners 
have  contributed  about  $5,000,000 
through  water  main  assessments  and 
have  invested  $4,500,000  for  service  pip^ 
and  meters. 
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Long-Term  R.E.A. 
May  Be  Serapped 

Administration  leaders  would  drop  bill 
to  speed  “must”  program  —  Niagara 
Hudson  to  build  2,000  miles  of  rural 
line  to  serve  7,000  farms  this  year 

The  Senate  has  passed  the  modified 
Norris  bill  for  a  long-term  R.E.A.,  but 
the  rumor  persists  that  this  and  other 
controversial  measures  will  be  side¬ 
tracked  by  Administration  leaders  in 
Congress  to  clear  the  way  for  the  tax, 
appropriation  and  relief  bills.  Thus 
Nebraska’s  Senator  George  W.  Norris, 
No.  1  public  power  man  in  Congress, 
may  have  compromised  in  vain  in  get¬ 
ting  the  bill  through  the  upper  house. 
He  agreed  to  a  cut  from  $100,000,000  a 
year  for  ten  years  to  $50,000,000  a  year 
{or  two  years  and  $40,000,000  annually 
thereafter,  a  total  of  $420,000,000  in¬ 
stead  of  a  billion. 

Another  interesting  change  was  that 
the  $50,000,000  a  year  for  the  first  two 
years  would  be  borrowed  from  the 
R.F.C.  so  that  they  would  not  show  up  as 
budget  items  in  these  hectic  days  of  win¬ 
dow  dressing  for  voters  who  may  be  de¬ 
manding  economy  in  government  by  next 
November.  With  this  dolling  up  the  bill 
passed  the  Senate  without  a  record  vote, 
but  Administration  leaders  admit,  off  the 
record,  that  it  is  far  from  out  of  the 
woods. 

While  this  problem  involves  Congress, 
the  question  of  service  for  the  farm  still 
absorbs  private  companies  and  the 
R.E.A.-financed  co-operatives.  R.E.A.  so 
far  has  authorized  projects  totaling  $8,- 
144.862  to  serve  about  27,000  customers 
on  7.500  miles  of  line.  An  interesting 
contrast  to  these  figures  is  provided  by 
the  program  of  a  single  private  system, 
Niagara  Hudson,  which  now  has  10,07,3 


miles  of  rural  line  with  28,634  customers 
and  plans  the  addition  of  about  2,000 
miles  to  serve  7,000  more  farms  this  year. 
This  program,  it  is  assumed,  would  mean 
an  outlay  in  the  neighborhood  of  $2,- 
500,000.  Last  year  Niagara  Hudson 
built  452  miles  of  new  rural  electric  dis¬ 
tribution  lines  to  serve  1,856  customers. 

Additional  data  on  the  rural  electri¬ 
fication  problem  are  provided  by  the  Edi¬ 
son  Electric  Institute,  which  notes  that 
power  was  provided  for  44,840  farms  in 
1935,  bringing  the  total  served  to  788,- 
795,  or  12^  per  cent  of  all  classes  of 
farms  in  the  United  States.  It  is  pointed 
out,  moreover,  that  of  the  6,288,000  farms 
listed  by  the  Bureau  of  the  Census  about 
400,000  have  no  houses  on  them  at  all 
and  2,516,000  more  have  dwellings 
valued  at  less  than  $500. 

“Since  it  costs  $350  for  wiring  and 
for  the  more  common  appliances  in  the 
home,  few  of  these  farms  are  prospective 
electric  customers,”  the  review  continues. 
This  survey  lists  the  percentage  of  farms 
with  dwellings  valued  at  $500  or  over 
which  are  served  at  20.9  per  cent  at  the 
end  of  last  year. 

S.E.C.  Prepares  Rules 
for  Holding  Companies 

Holding  companies  which  registered 
under  the  Public  Utility  Act  of  1935 
shortly  will  have  a  better  idea  of  what  is 
expected  of  them  for  the  Securities  and 
Exchange  Commission  has  prepared  a 
proposed  set  of  rules  covering  service, 
sales  and  other  contracts  with  sub¬ 
sidiaries. 

Copies  have  been  sent  to  registered 
companies,  the  National  Association  of 
Railroad  and  Utilities  Commissioners, 
the  Committee  of  Utility  Executives  and 
the  Federal  Power  Commission  for 
criticism  and  suggestions. 


President  Lowers 
Norris  Dam  Gates 

Presses  key  to  give  apparently  innocent 
signal,  but  act  paves  way  for  T.V.A. 
test  —  Willkie  says  navigation  is  only  a 
thin  excuse  for  this  paradoxical  program 

The  touch  of  President  Roosevelt’s 
hand  to  a  golden  telegraph  key  was,  on 
the  face  of  it,  the  signal  for  lowering  of 
sluice  gates  to  start  water  storage  at 
Norris  Dam.  But  the  broader  signifi¬ 
cance  was  the  completion  of  the  huge 
concrete  dam — 1,872  ft.  long,  265  ft. 
high  and  204  ft.  thick  at  the  base — and 
the  launching  of  a  132,000-hp.  generat¬ 
ing  project  which  will  probably  shortly 
provide  the  legal  test  upon  which  will 
hang  the  fate  of  the  gigantic  Tennessee 
Valley  Authority  program  and  the  Ad¬ 
ministration’s  power  plans. 

There  is  no  navigation  lock  at  Norris 
Dam  for  the  Clinch  River  is  not  navi¬ 
gable.  But  early  next  fall — perhaps  in 
August — the  lake  will  have  attained 
nearly  enough  to  its  3,400,000  acre-ft. 
capacity  to  begin  generation  of  electric¬ 
ity.  Then  it  is  expected  that  the  $35,- 
000,000  dam  will  be  the  center  of  the 
court  test  to  determine  whether  T.V.A. 
actually  is  a  navigation-flood  control-soil 
conservation  project  or  whether  it  really 
is  to  generate  energy  in  competition  with 
private  business  and  provide  a  “yard¬ 
stick”— to  determine,  if  the  purpose  is 
power,  whether  the  government  can, 
under  the  Constitution,  undertake  such 
a  development. 

^  Some  of  the  public  utility  industry’s 
probable  contentions  in  this  test  were 
indicated  by  Commonwealth  &  Southern’s 
Wendell  L.  Willkie  just  after  the  Presi¬ 
dent  officially  acknowledged  the  com¬ 
pletion  of  Norris  Dam.  In  a  radio  ad¬ 
dress  which  bristled  with  opposition  to 


Additional  Projects  Approved  by  R.E.A. 


Miles 

Farms 

Amount 

Source 

of  Line  Served 

of  Loan 

of  Power 

Rate* 

215 

860 

$225,000 

Municipal 

$5.70 

184.6 

455 

164,500 

Own  stations 

6.  le 

99. 1 

663 

109,200 

Own  stations 

4.83 

406 

1,511 

366,800 

Va.  El.  A  Pr.  Co. 

4.80 

too 

300 

100,000 

Minn.  Pr.  A  Lt. 

6.45 

168 

654 

232,700 

Municipal 

4.95 

11.2 

53 

12,000 

Municipal 

5.00 

440 

1,925 

595,000 

Municipal 

4.95 

Lllocations  Subject  to  Bevlslons 

84 

85,000 

Public 

IS 

81 

17,100 

Municipal 

265 

900 

260,000 

Private 

420 

1,300 

450.000 

Municipal 

354 

900 

396,000 

Public 

128 

1,000 

142,500 

Own  stations 

115.2 

146,000 

Mont. -Dak.  Pr.  Co. 

20 

73 

19,000 

Cent.  Vt.  P.  S. 

58.4 

267 

65,000 

Ala.  Power  Co. 

73.9 

227 

72,000 

Municipal 

150 

300 

127,500 

Municipal 

26 

74 

26,000 

Municipal 

40 

118 

45,000 

Municipal 

110 

355 

120,000 

Municipal 

636 

650,000 

300 

870 

452,000 

Diesel  plant 

254 

1,460 

214,000 

So'west  G.  A  El. 

Borrower 

bjgan  County  Co-operative  Pr.  &  Lt.  .\s8ociation,  Bellefontaine,  Ohio. 

Borida  Power  Corp.,  St.  Petersburg,  Fla . 

Georgia  Pr.  &  Lt.  Co.,  Valdosta,  Ga . 

Farmer>  Rural  Utilities,  Inc.,  Bowling  Green,  Va . 

Farm  Electric  Service  Co.,  Aitkin,  Minn . 

wrain-MeJi^  Rural  Electric  Co-operative,  Wellington,  Ohio . 

Ka.vle  Electric  .\ssociation,  Rayle,  Ga . 

thampaign  County  Rural  Electric  Co-operative,  Columbus,  Ohio.. . . 


nurai  r,ieciric  c^o.,  iviinneapons,  Minn . 

tlyrnouth  Electric  Light  Co.,  Plymouth,  Vt . 

.  xshington  County  Power  Association,  Birminghar 

ouiity  Power  .Association.  Inc..  Ooelika.  .Ala . 


M  -'‘unicipiai  utilities  t;o.,  t  oi 
(V)  operative  Power  Assn.,  < 
p  I't-  A  Pr.  Co.,  Teniple,  Tex. 
Texas  Utilitv  Cnrr>--  Tv’lpr.  Tej 


Ala. . . 


*Ratc  subject  to  later  revision. 


Territory 

Logan  Countv,  Ohio 
Northern  and  western  Florida 
Eleven  Gmrgia  counties 
Four  V'irginia  counties 
.Aitkin  County,  Minn. 

Ixirain  and  Medina  counties 
Wilkes  County,  Ga. 
Champaign  County,  Ohio 


Crisp  County,  Ga. 

Wells  County,  Ini 
Scott  County,  Iowa 
Meeker  Coimty,  Minn. 

I.anca8ter  County,  Neb. 

Eastern  North  Carolina 
Northwestern  North  I)akota 
Vicinity  of  Plymouth,  Vt. 

Clarke  A  Washington  counties,  Ala. 
1.1^  County,  Ala. 

Sioux  County,  Iowa 
Webster  County,  Iowa 
Wright  County,  Iowa 
Adams  County,  Iowa 
Six  Counties  in  Minn. 

Bell,  Falls,  Milan  counties,  Tex- 
Ten  counties  in  eastern  Texas 
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government  in  business  and  dwelt  on  the 
paradoxical  nature  of  the  T.V.A.,  Mr. 
Willkie  declared  the  authority  to  be  “the 
most  useless  and  unnecessary  of  all  the 
alphabetical  joy  rides.” 

The  speaker  further  asserted  that 
$100,000,000  has  already  been  spent  and 
the  total  cost  may  ultimately  run  into 
$800,000,000;  that  T.V.A.  would  be  of 
no  material  value  to  the  Tennessee  val¬ 
ley;  that  it  is  nothing  but  an  encroach¬ 
ment  on  private  business ;  that  it  has 
ignored  all  chances  to  recover  on  the 
investment.  Further,  he  said,  T.V.A. 
purports  to  develop  the  navigation  of  the 
Tennessee  River  when  the  area  already 
has  a  rail  and  road  system  which  is  more 
than  adequate;  it  throws  millions  of  dol¬ 
lars  into  improving  farming  lands  in  the 
area  when  other  millions  are  being 
poured  into  crop  reduction  elsewhere  in 
the  nation.  He  flatly  declared  naviga¬ 
tion  to  be  only  a  constitutional  excuse  to 
allow  the  government  to  go  into  the 
power  business.  He  demanded,  there¬ 
fore,  that  T.V.A.  meet  the  same  taxes, 
expenses  and  regulations  as  are  imposed 
upon  the  private  companies  before  un¬ 
dertaking  to  set  up  a  yardstick  for  pri¬ 
vate  companies’  rates. 

In  the  meantime,  all  hands  are  won¬ 
dering  where  the  next  test  of  T.V.A.’s 
constitutionality  will  be  launched.  It 
could  come  in  the  Knoxville  mix-up, 
where  Tennessee  Public  Service  has 
asked  an  injunction  to  prevent  the  city 
borrowing  $2,600,000  from  the  P.W.A.  to 
construct  its  own  distribution  system. 
This,  of  course,  is  a  suit  leveled  at 
P.W.A.,  but  T.V.A.  is  a  party  to  the  con¬ 
tract.  The  utility  says  it  has  $4,000,000 
invested  in  Knoxville  and  that  the  con¬ 
tract  threatens  to  wipe  out  this  property. 

There  also  is  the  chance  that  govern¬ 
ment  construction  of  a  substation  to  cost 
$200,000  at  Jackson,  Tenn.,  might  be 
challenged.  This  project  has  been  an¬ 
nounced  by  Earle  R.  Wall,  T.V.A.  proj¬ 
ects  engineer,  but  the  site  has  not  def¬ 
initely  been  determined,  so  that  the  sta¬ 
tion  so  far  scarcely  lends  itself  to  the 
prospective  court  test. 

• 

Uniform  Accounts 
Get  Court  Test 

Arguments  were  presented  last  week 
in  the  New  York  Public  Service  Com¬ 
mission’s  effort  to  enforce  a  revised  sys¬ 
tem  of  accounts  for  electric  utilities,  em¬ 
phasizing  the  segregation  of  capital 
accounts  so  as  to  show  original  cost,  to 
set  up  straight-line  depreciation,  and  to 
charge  against  surplus  the  price  paid 
for  properties  over  and  above  their  orig¬ 
inal  cost. 

Meanwhile  the  National  Association  of 
Railroad  and  Utilities  Commissioners  met 
in  Washington  and  heard  representatives 


of  the  electric  industry  criticise  the  rules 
of  uniform  accounting  practice  which  the 
association  is  preparing  to  advocate  be¬ 
fore  the  Federal  Power  Commission,  As 
the  commissioners’  accounting  committee 
has  not  yet  cleared  up  all  points,  an¬ 
other  delay  has  been  encountered  in 
submitting  recommendations  to  members. 


Engineering  Council 
Regroups  Committees 

Regrouping  of  committees  to  simplify 
the  understanding  of  major  objectives  is 
announced  by  the  American  Engineering 
Council.  The  set-up  calls  for  four 
major  committees:  (1)  The  committee 
on  public  affairs;  (2)  the  committee  on 
engineering-economics;  (3)  the  commit¬ 
tee  on  programs  for  united  action  of 
member  organizations,  and  (4)  the 
American  Engineering  Council  operat¬ 
ing  committees. 

Other  committees  have  been  made  sub¬ 
sidiary  to  these  four  top  groups,  while 
the  general  chairmen  of  the  major  com¬ 
mittees  have  been  made  members  of  the 
council  executive  committee. 


COMING  MEETINGS 


Kdison  ElMtric  Institute — Third  annual 
sales  conference  and  sales  committee 
meetings,  Edgewater  Beach  Hotel, 
Chicago,  Ill.,  March  23-27.  Annual 
convention.  Municipal  Auditorium,  St. 
Louis,  Mo.,  June  1-4.  Bernard  F. 
Weadock,  managing  director,  420 
Lexington  Avenue,  New  York,  N.  Y. 

Florida  Engineering  Society — Annual 
meeting  Daytona  Beach,  Fla.,  April 
2-4.  W.  W.  Fineren,  secretary.  Uni¬ 
versity  of  Florida,  Gainesville. 

Midwest  Power  Engineering  Conference 
— Chicago,  111.,  April  20-24.  G.  E. 
Pfisterer,  secretary,  308  West  Wash¬ 
ington  Street,  Chicago,  Ill. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Spring  engineering  confer¬ 
ence,  Youngstown,  Ohio,  April  22-23. 
Brent  Wiley,  managing  director.  Em¬ 
pire  Building,  Pittsburgh,  Pa. 

Electrochemical  Society — Spring  meet¬ 
ing,  Cincinnati,  Ohio,  April  23-25. 
Colin  G.  Fink,  secretary,  Columbia 
University,  New  York,  N.  Y. 

Missouri  Association  of  Public  Utilities 
— Annual  meeting,  St.  Louis,  Mo., 
April  29-May  1.  Jesse  Blythe,  assis¬ 
tant  secretary.  Merchants  Bank  Build¬ 
ing,  101  West  High  Street,  Jefferson 
City,  Mo. 

Southeastern  Electric  Exchange — Annual 
conference,  Fort  Sumter  Hotel, 
Charleston,  S.  C.,  April  30-May  1.  J. 
W.  Talley,  executive  secretary,  308 
Haas-Howell  Building,  Atlanta,  Ga. 

National  Electrical  Wholesalers  Associa¬ 
tion — Annual  convention.  The  Home¬ 
stead,  Hot  Springs,  Va.,  May  4-9. 
E.  Donald  Tolies,  managing  director, 
165  Broadway,  New  York. 

American  Institute  of  Elctctrical  Engi¬ 
neers — North  Eastern  District  meet¬ 
ing,  New  Haven,  Conn.,  May  6-8 : 
summer  convention,  Huntington  Hotel, 
Pasadena,  Calif.,  June  22-26.  H.  H. 
Henline,  national  secretary,  33  West 
39th  Street,  New  York. 

National  Electrical  Manufacturers  Asso¬ 
ciation — Spring  meeting.  The  Home¬ 
stead,  Hot  Springs,  Va.,  May  17-21. 
W.  J.  Donald,  managing  director,  155 
East  44th  Street,  New  York. 


Administration  Hit 
for  Competition 

The  federal  government  is  taking 
money  from  the  utilities  and  other  indus¬ 
tries  to  finance  competitors  and  the  power 
companies  must  realize  the  necessity  for 
electing  God-fearing  and  intelligent  men 
to  represent  them  in  Congress,  the  busi¬ 
ness  development  section  of  the  North¬ 
west  Electric  Light  and  Power  Associa¬ 
tion  was  told  as  it  opened  its  annual 
meeting  in  Spokane,  Wash.  The  speaker 
was  Frank  T.  Post,  president  of  Wash¬ 
ington  Water  Power,  who  delivered  the 
address  of  welcome  to  the  250  delegates. 

Among  the  featured  talks  at  the  ses¬ 
sions  were  the  following:  “The  National 
Kitchen  Modernizing  Bureau,”  by  Dr. 
G.  W.  Allison  of  the  Edison  Electric 
Institute;  “Developments  in  Dealer  Re¬ 
lations,”  by  William  A.  Cyr,  associate 
editor  of  Electrical  W' est,  and  “Water 
Heating  from  the  National  Viewpoint,” 
by  A.  H.  Jaeger,  manager  of  the  water 
heater  division  of  the  Edison  General 
Electric  Appliance  Company,  Chicago. 

W.  C.  Mainwaring,  British  Columbia 
Electric  Railway,  was  convention  chair¬ 
man,  with  George  Wisting  of  the  North¬ 
western  Electric  Company  as  vice-chair¬ 
man. 

• 

Three  Associations  Plan 
Luncheon  for  Comstock 

A  luncheon  next  Thursday,  March  19, 
will  be  tendered  Louis  K.  Comstock, 
head  of  the  Merchants  Association  of 
New  York,  by  the  merchants’  group,  the 
New  York  Building  Congress  and  the 
tenth  anniversary  committee  of  the 
American  Arbitration  Association, 

The  meeting  is  one  of  a  series  which 
will  feature  leading  industries  using  ar¬ 
bitration,  The  New  York  Building  Con¬ 
gress  was  a  pioneer  in  this  field,  with 
Mr,  Comstock  as  chairman  of  its  arbi¬ 
tration  committee  since  its  inception. 


Engineers  Organize 

Organization  of  the  Electrical  Main¬ 
tenance  Engineers  Association  of  South¬ 
ern  California  has  been  completed  with 
the  election  of  W.  E.  Coburn,  Los  .An¬ 
geles  Board  of  Education,  president; 
C.  M.  Hoag,  Union  Oil  Company,  vice- 
president,  and  C,  F.  Kimball,  Ford 
Motor  Company,  secretary-treasurer. 


Power  Exports  Approved 

Electric  energy  exports  by  twenty  com¬ 
panies  in  the  United  States  were  ap¬ 
proved  last  week  by  the  Federal  1‘ower 
Commission.  Thirteen  of  the  companies 
export  to  Mexico  and  seven  to  Canada. 
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Output  Decreases  as  Days  Lengthen 
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Still  running  approximately  parallel 
with  1930  and  1935,  but  nearly  10  per 
cent  higher  than  in  the  latter  year,  the 
curve  of  energy  production  in  electric 
light  and  power  plants  declined  mod¬ 
erately  in  the  week  ended  March  7  to 
1,893,311,000  kw.-hr,,  according  to  the 
Edison  Electric  Institute.  As  is  usual  at 
this  time  of  the  year  the  trend  during 
recent  weeks  has  been  definitely  down¬ 
ward  but  the  total  decrease  since  the 
middle  of  January  has  been  no  greater 
than  it  was  last  year  and  it  has  been 
somewhat  smaller  than  in  1930,  when 
previous  records  were  established.  Com¬ 


pared  with  that  year  the  present  produc¬ 
tion  shows  a  gain  of  8.2  per  cent. 

It  should  not  be  inferred  that  this  indi¬ 
cates  a  corresponding  increase  in  indus¬ 
trial  activity.  Considerably  more  energy 
is  being  used  for  domestic  purposes  now 


Per  Cent  Change  from  Previous  Year 


Region 

Mar.  7 

-Week  ended- 
Feb.  29 

Feb.  22 

New  England . 

+  6.6 

+  8.1 

+  8.3 

Middle  Atlantic. . . . 

+  11.3 

+  10.3 

+  12.5 

Central  Industrial. . 

+  9.4 

+  8.8 

+  10.8 

Weet  Central . 

+  13.5 

+  14.9 

+  14.9 

Southern  States. . . . 

+  10.4 

+  10.2 

+  12.2 

Rocky  Mountain. . . 

+  14.6 

+  19.5 

+  24.0 

Pacific  Coast . 

+  8.9 

+  11.4 

+  15.8 

United  States _ 

+  9.8 

+  9.7 

+  12.3 

than  six  years  ago  and  there  has  been 
some  increase  in  retail  commercial  sales. 
Nor  has  there  been  anything  like  an 
equivalent  increase  in  revenue,  as  is  evi¬ 
dent  from  the  monthly  statistics  on  this 
point. 

Regional  gains  over  1935  range  from 
6.6  to  14.6  per  cent. 


Weekly  Output,  Millions  of  Kw.-Hr. 


1936 

1935 

1934 

Mar. 

7.. 

1,893 

Mar. 

9... 

1,724 

Mar. 

10... 

1,647 

Feb. 

29.. 

1,903 

Mar. 

2... 

1,734 

Mar. 

3... 

1,658 

Feb. 

22.. 

1,942 

Feb. 

23... 

1,728 

Feb. 

24... 

1,646 

Feb. 

15.. 

1,950 

Feb. 

16... 

1,761 

Feb. 

17... 

1,641 

Feb. 

8.. 

1,952 

Feb. 

9... 

1,764 

Feb. 

10... 

1,652 

Feb. 

1..' 

1,963 

Feb. 

2... 

1,763 

Feb. 

3... 

1,636 

Highest  Month 
Ever  Recorded 

January  production  of  electrical  en¬ 
ergy  for  public  use  started  the  year  with 
the  largest  average  daily  and  monthly 
production  ever  recorded  in  the  United 
tJtates.  The  month’s  output,  as  an¬ 
nounced  by  the  U.  S.  Geological  Survey, 
was  9,131.285,000  kw.-hr.,  11  per  cent 
^8«r  than  in  January,  1935,  and  about 
172  per  cent  larger  than  in  December, 
he  latt^'r  is  about  twice  the  normal 
^ange  from  December  to  January, 
water  power  contributed  3,400,213,000 
w.-hr.,  0.  37  per  cent  of  the  total — ^the 
same  fraction  as  in  December.  Energy 
produced  from  fuels  was  5,856,900,000 
kw.-hr. 


The  quantities  reported  by  the  Geo¬ 
logical  Survey  are  not  restricted  to  cen¬ 
tral  stations  for  light  and  power,  but  are 
based  on  the  operations  of  all  power 
plants  producing  10,000  kw.-hr.  or  more 
per  month,  generating  energy  for  public 
use.  This  includes  electric  traction,  pub¬ 
lic  works.  Bureau  of  Reclamation  and 
others.  The  output  of  plants  which  fail 
to  report  is  estimated. 


Gains  Over  Previous  Year,  per  Cent 

Sept.  Oct.  Nov.  Dec.  Jan. 

United  States...  -h  M  -(-13  +14  +13  +11 

New  England .  -1-16  -(-14  -j-IO  -(-9  -(-3 

Middle  Atlantic. . .  -|-9  -(-8  -j-lO  -i-ll  -(-8 

E.  No. Central....  +14  +18  +18  +18  +11 

W.  No.  Central. . .  +16  +11  +19  +  4  +  4 

^uth  Atlantic.. . .  +25  -(-19  4-23  -(-16  4-19 

E.  So.  Central .  +13  0  +  I  +16  +  9 

W.  So.  Central....  +8  +9  +12  +14  +10 

Mountain .  -(-40  +12  4-15  -(-14  4-19 

Pacific .  +11  +12  +14  +14  +15 


Interconnection  to  Remain 

When  blizzards  downed  18  miles  of 
West  Kootenay  Power’s  lines  in  Okana¬ 
gan  Valley,  the  company  hooked  onto 
the  West  Canadian  Hydro-Electric  Cor- 
l>oration’s  system.  Now  the  two  com¬ 
panies  have  decided  to  make  the  inter¬ 
connection  permanent. 

• 

Power  Dam  Authorized 

Authority  for  construction  of  another 
new  dam — a  $3,000,000,  26,000-hp. 

hydro-electric  power  project  on  the  Kan¬ 
awha  River  in  West  Virginia — has  been 
granted  to  the  Kanawha  Valley  Power 
Company  by  the  Federal  Power  Com¬ 
mission.  The  license  permits  construc¬ 
tion,  beginning  May  1,  36  miles  below 
the  recently  completed  Marmet  Dam. 
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Light  and  Power  Stocks  Decline 


PRICE  TREND  OF  37 
POWER  AND  LIGHT 
COMMON  STOCKS 


1930  1931  1932  1933  1934  1935  Jan.  Feb.  Mar  Apr  May  June  July 

1936 

In  a  market  that  reflected  the  tense  situation  in  Europe,  elctric  light  and 
power  stocks  lost  some  ground  this  week.  ^‘Electrical  World”  index,  35.6; 

last  week,  36.2. 


Associated  Upheld 
on  Investing  Plan 

New  York  state’s  attack  on  Associated 
Gas  &  Electric’s  Employees  Investing 
and  Welfare  Plan  was  scrapped  in  Su¬ 
preme  Court  when  Justice  John  McGee- 
han  refused  to  give  the  Attorney-General 
an  injunction.  The  court  declared  that 
employees  who  purchased  bonds  under 
this  plan  are  getting  8  per  cent  inter¬ 
est,  that  the  security  for  the  bonds  is 
apparently  ample,  and  that  the  state 
failed  to  show  any  fraudulent  practice. 

The  Attorney-General’s  office  had  de¬ 
clared  the  Investing  and  Welfare  Plan 
amounted  to  a  system  for  forcing  em- 
fdoyees  to  take  part  of  their  pay  in  bonds 
and  alleged  that  third  parties,  acting  for 
Associated  Gas,  had  repurchased  the 
bonds  below  par.  Injunctions  had  been 
sought  to  end  the  sale  of  securities  to 
employees  and  to  bar  repurchases  below 
par,  temporary  writs  having  been  issued 
on  both  points  by  Justice  McGeehan  a 
fortnight  earlier  (Electrical  World, 
February  15,  page  44.) 


Stockholder  Would  Oust 
New  England  Gas  Heads 

“Financial  juggling  and  chicanery” 
are  charged  and  an  accounting  asked  by 
John  J.  Powers  of  Braintree,  Mass.,  a 
preferred-stock  holder,  in  a  suit  asking 
the  ousting  of  Howard  C.  Hopson  and 
other  trustees  of  the  New  England  Gas 
&  Electric  Association.  The  suit,  filed 
in  Probate  Court  in  Dedham,  Mass., 
names  fourteen  past  and  present  officers 
of  the  company. 

Mr.  Hopson  is  not  listed  in  statistical 


records  as  a  trustee  and  the  company, 
saying  he  has  not  been  on  the  board 
for  some  time,  charges  that  his  name 
was  mentioned  by  the  plaintiff  for  pub¬ 
licity  purposes. 

• 

Cities  Service  Units 
in  Ohio  Would  Merge 

Approval  of  the  Ohio  Public  Utilities 
Commission  has  been  asked  for  purchase 
of  the  Lake  Shore  Power  Company  by 
the  Toledo  Edison  Company.  Both  are 
affiliates  of  Cities  Service  Power  &  Light. 
Toledo  Edison  proposes  to  assume  Lake 


Shore’s  $1,005,000  of  first  and  refund¬ 
ing  series  A  6s  and  to  issue  $963,338  of 
5  i>er  cent  notes. 

• 

Many  Big  Issues 
Ready  for  Market 

Public  utility  financing  continues 
largely  in  the  pending  stage,  but  the  most 
interesting  fact  is  that  the  issues  im 
mediately  overhanging  the  market  are  in 
the  biggest  volume  since  last  November, 
when  borrowers  were  breaking  their 
necks  to  get  in  under  the  December  1 
deadline  set  up  in  the  Public  Utility 
Act  of  1935. 

The  largest  issue  is  the  $90,000,000 
Pacific  Gas  &  Electric  registration  with 
the  S.E.C.  The  company  plans  to  re 
fund  $34,975,000  of  first  and  refunding 
series  E  4is,  due  1957;  $49,610,000  first 
and  refunding  series  F  4^8,  due  1960, 
and  $3,694,000  refunding  and  consoli¬ 
dated  5s,  due  1948,  of  the  Northern  Cali¬ 
fornia  Power  Company. 

Consolidated  Gas  of  New  York  has 
asked  the  Public  Service  Commission  for 
approval  of  $70,000,000  of  debentures  to 
bear  interest  at  3^  and  3^  per  cent  to  re 
fund  $50,000,000  of  debenture  5^s,  due 
1945,  and  $20,000,000  of  debenture  5s, 
due  1957. 

Also  pending  are  $75,000,000  Eastern 
Gas  &  Fuel  Associates  bonds;  $56, 
000,000  of  Consumers  Power  refunding; 
a  $13,500,000  California  Oregon  Power 
refunding  issue,  and  two  issues  for  Iowa 
Electric  Light  &  Power,  $3,600,000  of 
first  mortgage  series  E  4s  and  $1,250,000 
of  3  per  cent  coupon  notes  maturing  from 
1936  to  1941. 


Current  Earnings  Reports 


Commonwealth  Edison 
(Year  ended  Dec.  31) 
Gross  earnini^. . . . 

Net  balance . 

Louisville  Gas  &  Elec. 
(Year  ended  Dec.  31) 
Grfjss  earniiiKS. . . . 

Net  balance . 

Potomac  Elec.  Pwr. 
(Year  end^  Dec.  31) 
Gross  earnings. . . . 

Net  balance . 

Public  Serv.  of  No.  HI. 
(Year  ended  Dec.  31) 
Gross  earnings.. . . 

Net  balance . 

Conn.  Lt.  &  Pwr. 

(Year  ended  Dec.  31) 
Gross  earnings. . . . 
Net  balance . 

Alabama  Power 
(Year  to  Jan.  31) 
Gross  earnings. . . . 

Net  balance . 

Consumers  Pwr. 

(Year  ended  Jan.  31) 
Gross  earnings. . . . 

Net  balance . 

Detroit  Edison 

(Year  ended  Jan.  31) 
Gross  earnings. . . . 

Net  balance . 

Georgia  Pwr. 

(Year  ended  Jan.  31) 
Gross  earnings.. . . 
Net  balance . 


Operating  Companies 

1935 


$79,148,801 

3,841,274 


10,392,170 

1,479,182 


13,154,881 

3,611,126 


36,351,025 

2,332,992 


17,872,783 

3,690,240 


$16,961,085 

705,654 


30,755,466 

3,893,380 


50,139,513 

10,024,458 


23,860,958 
1,576  414 


$75,929,638 

3,805,447 


10,023,927 

1,474,497 


12,127,511 

3,203,750 


34,999,928 

2,251,762 


16,943,112 

3.675,556 


$15,458,466 

437,050 


28,836,997 

3,027,472 


45,512,066 

5,474,670 


22,197,119 

1,015,204 


Ohio  Edison 

(Year  ended  Jan.  31) 
Gross  earnings. .  .  . 

Net  balance . 

Tenn.  Elec.  Pwr. 

(Year  ended  Jan.  31) 
Gross  earnings..  .  . 
Net  balance . 


1936  1935 

16,002,775  15,363,713 

1,595,903  1,448,271 


13,482,356  12,459,431 

515,365  329,376 


Holding  Companies 

Columbia  Gas  &  Elec. 

&  subs. 

(Year  ended  Dec.  31)  1935 

Gross  earnings. .. .  $81,453,525  $77,706,925 

Net  balan  ce .  5, 006, 1 83  2, 940, 707 

Northern  States  Pwr. 

&  subs. 

(Year  ended  Dec.  31)  . 

Gross  earnings. .. .  33.008,516 

Net  balance .  288,771  106,755 


C ommonwealth  &  South¬ 
ern  &  subs. 

(Year  ended  Jan.  31)  . 

Gross  earnings.. . .  $123,023,226 

Net  balance .  536,5  59  1  386,299' 

Pub.  Serv.  Corp.  of  N.  J. 

&  subs. 

(Year  ended  Jan.  31)  _  ... 

Gross  earnings. .. .  119,091,562 

Net  balance .  23,505,877t  25,018,446 


120  430,504 
25.0l8,446t 


♦Deficit,  t-^vailable  for  all  dividends.  ^ 

Gross  earnings  —(Operating  Companit^)  Urw 
operating  revenue.  (Holding  Companies)  Gross 
ating  revenue  plus  other  income.  Net 
Balance  available  from  income  for  common  stoc 
dividends. 
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Cincinnati,  the  decision  reversing  the 
District  Court.  Infringement  was 
charged  to  the  Save  Sales  Company  of 
Toledo.  The  court  ruled  General  Elec¬ 
tric’s  claims  valid,  granted  injunctive 
relief  and  ordered  an  accounting. 


Sales  Campaign 
for  Housewares 

E.E.I.  and  N.E.M.A.  announce  broader 
plans  for  1936,  starting  with  “Electrical 
Housekeeping  Week"  in  April 

Spurred  by  the  success  of  last  year’s 
electrical  housewares  sales  campaign,  the 
Edison  Electric  Institute  and  the  Na¬ 
tional  Electrical  Manufacturers  Associa¬ 
tion  have  announced  a  much  broader 
program  for  1936.  The  start  will  be 
made  in  April,  which  has  been  desig¬ 
nated  as  “Electrical  Housekeeping 
Month,”  when  appliances  such  as  irons, 
clocks,  table  mixers,  percolators,  etc., 
will  be  pushed. 

Other  special  events  include  the  June 
“Electrical  Wedding  Month,”  October  as 
“Buffet  Serving  Month”  and  December 
with  another  “Electrical  Housewares 
Week”  along  the  lines  of  that  in  1935 
which  is  estimated  to  have  added  10  per 
cent  to  the  month’s  business.  Backing 
up  the  efforts  of  these  various  campaigns 
will  be  the  publication  of  “Electrical 
Housewares”  as  in  the  past.  Local  co¬ 
operation  throughout  the  branches  of  the 
industry  involved  is  being  organized, 
sales  promotion  material  is  being  de¬ 
veloped  for  each  of  the  “weeks”  or 
"months,”  including  window  displays, 
sample  advertisements  and  contest  ideas. 
Trade  paper  publicity  is  planned  to  an¬ 
nounce  and  support  the  program. 

The  electric  housewares  program  will 
closely  parallel  the  kitchen  modernizing 
activity  of  N.E.M.A.  and  E.E.I.  members, 
which  is  now  thoroughly  organized  and 
officially  launched.  Thousands  of  copies 
of  the  plan  book,  a  large,  sixteen-page 
publication  with  complete  details  of  pro- 
tnotion  and  organization  plans,  instruc¬ 
tions  for  local  programs  and  supple¬ 
mental  displays  and  advertising  hints, 
have  been  distributed  through  the  execu¬ 
tive  committee  headed  by  George  E. 
Vhitwell  of  Philadelphia  Electric,  na¬ 
tional  chairman,  and  Harold  F.  Smiddy, 
dee-chairman. 

These  housewares  and  kitchen  cam- 
paips  are  landmarks  along  the  trail  of 
the  broader  program  which  all  con¬ 
cerned  hope  to  set  up  through  the  new 
Electrical  Industry  Promotion  Commit- 
1?  World,  March  7,  page 

)  which  embraces  the  contractors’  and 
wholesalers’  associations  as  well  as 
•E.I.  and  N.E.M.A.  Ultimately  it  is 
Panned  to  include  complete  programs 


for  housewares,  kitchens,  better  lighting, 
adequate  wiring,  street  and  highway 
lighting,  air  conditioning  and  electric 
welding. 

• 

Square  D  Pays  Extra, 

Votes  to  Split  Stock 

Directors  of  the  Square  D  Company 
last  week  declared  the  first  dividend  in 
five  years  on  the  class  B  stock — 25  cents 
a  share  quarterly  and  10  cents  extra — 
and  approved  a  three  for  one  split  of  the 
issue.  Gen.  Otto  H.  Falk,  Allis-Chalmers 
chairman,  and  Fred  B.  Lewis,  vice-presi¬ 
dent  and  general  manager  of  Southern 
California  Edison,  were  added  to  the 
board. 

Bulb-Frosting  Patent 
Upheld  in  Circuit  Court 

The  General  Electric  Company  has 
been  upheld  in  its  patent  covering  the 
interior  frosting  of  electric  light  bulbs  in 
the  federal  Circuit  Court  of  Appeals  in 


Electric  Refrigerator 
Sales  Up  for  January 

Electric  refrigerator  sales  in  the 
United  States  in  January  totaled  108,985 
units  with  a  value  of  $8,523,114,  com¬ 
pared  with  82,103  units  valued  at  $7,- 
175,059  in  the  first  month  of  1935,  the 
National  Electrical  Manufacturers  Asso¬ 
ciation  reports. 

N.E.M.A.’s  figures  show  415  units 
worth  $34,099  sold  in  Canada  in  January, 
while  other  foreign  business  totaled  7,186 
units  valued  at  $519,693. 


Air-Conditioning  Record 
Established  in  Chicago 

All  air-conditioning  tonnage  records 
for  February  were  broken  in  Chicago 
last  month  with  22  new  installations, 
1,248  hp.  and  1,472  tons  of  refrigeration, 
compared  with  21  installations,  1,050 
hp.  and  851  tons  of  refrigeration  in  the 
corresponding  1935  month,  according  to 
figures  compiled  by  the  Commonwealth 
Edison  Company. 


HALF  A  MILLION  TO  SEE  BETTER  SIGHT  FILM 


General  Bleetrie 


A  three-reel  sound-on-film  motion  picture,  ‘‘Light  for  Living,”  this  year 
will  be  seen  by  half  a  million  people  and  the  message  carried  to  other 
millions  by  word  of  mouth.  This  “still”  was  made  during  the  filming  in 
General  Electric’s  Nela  Park,  Cleveland,  incandescent  lamp  department. 
The  film  is  available  in  both  16  and  35  mm.  sizes  and  is  being  shown  in 
many  foreign  countries  as  well  as  throughout  the  United  States. 
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G.  E.,  Sangamo 
Raise  Dividends 

The  weight  of  dividend  increases  by 
important  companies  during  the  last  few 
days  has  taken  its  place  beside  improved 
earnings  statements  to  emphasize  the 
extent  of  the  electrical  manufacturing 
line’s  recovery.  Taking  the  lead  was 
General  Electric  with  a  financial  state¬ 
ment  for  1935  showing  sales  billed  of 
$208,733,000,  a  gain  of  $43,936,000  or  27 
per  cent  over  1934;  net  of  $27,843,000, 
or  97  cents  a  common  share,  against 
$19,726,044,  or  59  cents  a  share,  in 
1934 ;  a  25-cent  quarterly  dividend  on  the 
common  stock,  compared  with  20  cents 
each  in  the  two  preceding  quarters  and 
with  15  cents  early  last  year. 

Westinghouse,  which  earlier  had  an¬ 
nounced  earnings  estimates  of  more  than 
$4  a  share,  this  week  reported  the  largest 
net  since  1929  at  $11,983,380,  equal  to 
$4.49  a  share  on  the  combined  common 
and  preferred.  This  compares  with  $189,- 
562  or  $2.27  on  the  preferred  stock  alone 
in  1934. 

Sangamo  Electric  was  another  com¬ 
pany  putting  an  increased  rate  into  force, 
directors  voting  a  quarterly  of  50  cents, 
against  25  cents  regular  and  25  cents 
extra  three  months  ago. 

Earnings  statements  which  make  good 
reading  continue  plentiful:  Anaconda 
Wire  &  Cable’s  1935  net  was  $1,029,401, 
against  $821,801  in  1934;  Wagner  Elec¬ 
tric  reports  $835,947,  against  $314,330; 
McGraw  Electric’s  profit  rose  to  $614,- 
369,  against  $502,950  a  year  earlier; 
American  Transformer  netted  $15,361, 
against  a  loss  of  $4,146  in  1934;  Apex 
Electrical  Manufacturing’s  net  was 
$198,439,  compared  with  $11,530  in  the 
previous  year;  Superheater  and  affiliates 
returned  profit  of  $550,302,  against 
$502,246;  Electric  Storage  Battery, 
$2,247,755,  against  $2,004,404.  Foster- 
Wheeler  (excluding  Foster  Wheeler  of 
Canada),  however,  had  a  loss  of  $541,- 
545  after  all  charges,  compared  with  a 
1934  loss  of  $537,128. 

Lynn  Plant  More  Active 

Employment  in  General  Electric’s 
Lynn,  Mass.,  factories  rose  720  last  year. 
In  addition,  the  work  week  was  length- 


New  York  Metal  Prices 
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Copper  eleetrolvtie . 

Lead.  Am.  S.  A  R.  price. 

CenU  per 
Pound 
9.25* 

Cento  per 
Pound 
9.25* 

4.60 

4.60 

Antimony . 

17.625 

13.50 

Nickel  ingot . 

35.00 

35.00 

Zinc  epot . 

5.275 

5.275 

Tin  Straiu . 

48.00 

48.25 

Aluminum.  99  per  cent . . 

19—21 

19—21 

♦Delirered  Connecticut  Vallej- 

ened  while  an  increase  of  17  per  cent  in 
1936  business  is  anticipated,  according 
to  Nelson  J.  Darling,  plant  manager. 

• 

Birmingham  Dealers 
Push  Refrigerators 

Big  things  are  promised  in  refrigerator 
sales  in  Birmingham,  Ala.,  this  year, 
with  the  spring  campaign  featuring  large- 


NEW  ENGLAND 

Steady  improvement  in  the  sale  of  elec¬ 
trical  equipment  compared  with  last  year 
has  been  carried  over  in  March  without  any 
outstanding  order  coming  to  the  fore  during 
the  past  week.  Some  negotiations  are  under 
way  for  heavy  auxiliary  equipment  involv¬ 
ing  turbo-generators  and  small  motor  sales 
are  being  maintained  in  good  volume.  Or¬ 
ders  for  switch  and  control  apparatus  are 
good  with  an  increasing  tendency  on  the 
part  of  the  utilities  to  buy. 

Among  the  special  electrical  equipment 
sales  of  interest,  prepayment  meters  are  be¬ 
ing  bought  and  portable  watt-hour  meters 
are  in  good  demand.  Recently  5,000  of 
these  were  bought  by  a  prominent  refrig¬ 
erator  manufacturer.  Electric  arc-welding 
units  are  attracting  attention  among  manu¬ 
facturers  of  machine  tools  and  machines 
where  the  application  of  surface  hardening 
metal  by  the  fusion  process  is  gaining 
ground. 

Interest  in  floodlighting  apparatus  is  be¬ 
coming  more  prominent  and  numerous  play¬ 
ground  improvement  projects  presage  in¬ 
creasing  buying  of  these  units.  Factory 
lighting  is  receiving  attention,  with  more 
emphasis  on  gaseous  tube  lamps.  Housing 
projects  involve  a  promising  amount  of 
electrical  equipment;  one  group  projected 
north  of  Boston  calls  for  complete  air- 
conditioning  of  twenty  high-class  residences. 

PACinC  COAST 

Numerous  natural  causes  continue  to  as¬ 
sure  increased  business  in  the  near  future, 
the  recent  river  floods  even  contributing 
their  share,  due  to  pumping  and  other 
reclamation  work  in  the  flooded  and  broken 
levee  areas.  This  necessitates  installation 
of  large  central  motors  and  equipment  as 
well  as  smaller  individual  efforts.  P.W.A.’s 
$1,000,000  Boca  Dam  and  the  $3,500,000 
Salt  River  Dam  will  produce  considerable 
electrical  equipment  business. 

Anticipating  awakened  interest  in  remote 
rural  electrification  due  to  the  R.E.A., 
Pacific  Gas  &  Electric  has  carefully  sur¬ 
veyed  the  field  and  is  ready  to  extend  the 
system  of  cheapened  construction  lines 
which  has  already  been  successfully  tried 
out  this  year.  This  company  and  Southern 
California  Edison  are  staging  intensive  air- 
conditioning  drives  with  the  co-operation  of 
all  electrical  branches.  Commercial  lighting 
is  another  line  producing  splendid  results, 
especially  in  schools,  banks  and  cafes. 

Appliance  orders  have  been  appreciably 
diminished  by  various  March  taxes,  but  are 


scale  co-operative  advertising;  Birmlng. 
ham  Electric  Company  buys  about  60 
inches  of  newspaper  space  once  a  week 
to  stress  low  rates  and  the  dealers  insert 
smaller  tie-in  displays  featuring  the  mer¬ 
chandise. 

The  Birmingham  Refrigeration  Bureau 
has  a  record  to  shoot  at  this  year  because 
of  the  high  mark  of  8,000  units  valued  at 
$1,188,000  in  1935,  a  400  per  cent  in¬ 
crease. 


practically  guaranteed  for  the  year  by  the 
report  that  the  two  principal  branch  bank 
systems  in  California  are  to  take  over  the 
F.H.A.  plan,  expiring  on  April  1. 

NEW  YORK 

The  creeping  advance  in  business,  which 
has  been  clearly  discernible  since  the  first 
of  this  month,  has  continued  this  week,  with 
automobile  production  rising  sharply  and 
the  operations  of  steel  mills  again  gaining 
moderately  to  the  best  rate  of  the  year  to 
date.  Electric  energy  output,  on  the  other 
hand,  was  slightly  lower,  although  widening 
its  margin  of  improvement  over  the  like 
1935  week  a  shade.  Appliance  movement 
continues  in  exceptional  volume,  aided  by 
the  moderate  weather  which  has  bolstered 
retail  trade. 

The  most  distressing  spot  in  the  business 
picture  is  the  Administration’s  new  tax  bill, 
which  threatens  to  abolish  building  of  cor¬ 
porate  surpluses  to  cushion  the  shock  in 
times  of  bad  business.  The  war  scare,  too. 
has  had  some  repercussions,  but  the  most 
important  effect  so  far,  aside  from  stock 
market  jitters,  has  been  to  increase  foreign 
demand  for,  and  the  price  of,  copper.  Red 
metal  quotations  for  foreign  delivery  have 
advanced  steadily  to  cross  9i  cents  and  the 
buying,  if  maintained,  bids  fair  to  put  the 
domestic  spot  price  up  to  91  or  better. 

CHICAGO 

The  beneficial  effect  of  the  emergence  of 
business  last  week  from  the  grip  of  the 
severe  winter  was  overshadowed  by  the 
President’s  proposal  to  revise  corporation  in¬ 
come  tax  procedure.  However,  reports 
indicate  that  the  trend  is  upward  in  all 
lines.  Sales  and  construction  activity  in¬ 
creased  perceptibly.  Steel  production  in 
this  area  pushed  further  ahead  and  freight 
loadings  rebounded  to  set  a  new  high  since 
November. 

Electrical  appliance  sales  showed  a  gam 
over  the  previous  week  and  were  approxi¬ 
mately  15  per  cent  better  than  for  the  com¬ 
parable  period  a  year  ago.  The  outlook 
for  refrigerator  sales  is  bright,  with  the  ex¬ 
pectation  that  last  year’s  record  showing 
will  be  bettered.  . 

Manufacturers  report  no  sizable  orders  for 
equipment,  but  total  sales  exceed  the  volume 
for  the  same  period  of  1935.  Increased  con¬ 
struction  activity  has  benefited  the  contrac¬ 
tor  materially.  With  numerous  building 
projects  planned  for  spring,  this  prospective 
business  should  result  in  the  increased  put" 
chases  of  wiring  supplies. 


Field  Reports  on  Business 

Reports  to  Electrical  World  from  observers  in  the  field  indicate  that 
business  has  been  showing  a  steady,  if  slow,  improvement  so  far  this 
month  despite  the  fact  that  production  of  electric  energy  is  down  in  line 
with  the  usual  seasonal  trend.  Favorable  factors  at  the  moment  are 
higher  steel  and  automobile  production;  the  new  federal  tax  bill  and 
the  war  scare  are  unsettling. 
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Switchboard 


Portable 


Portable 


Galvanometer  Small  panel 


Portable 


Recordins  Laboratory 


NOW 

A  High-quality 
Strip-chart  Recorder 

P'  Voltage  Surveys 


tr 

JL*  JLERE’S  good  news!  General  Electric  now  offers 
accuracy — performance — and  quality — in  a  portable 
recording  voltmeter,  priced  at  fSo  or  ^85. 

Inexpensive  Voltage  Surveys 

Maximum  accuracy  at  minimum  cost.  That’s  what 
this  recorder  (Type  CD-23  or  CD-24)  will  give  you. 
It  is  just  right  for  voltage-survey  work  and  offers 
an  economical  means  to  reduce  power  costs  and 
equipment  investment. 

Its  usefulness,  however,  may  be  extended  to  all 
fields  that  require  accurate  graphic  records  of  cir¬ 
cuit  conditions. 

High  Electrical  Accuracy 

The  electric  element  is  designed  to  measure  voltage 
values  accurately  and  quickly.  It  is  identically  the 
same  as  the  one  in  the  more  expensive  CD-13  ^rid 
CD-I4  recorders.  One  per  cent  of  full-scale  accuracy 
can  easily  be  maintained. 


Reliable  Chart  and  Recording  Mechanism 

The  mechanism  is  dependable.  It  is  built  to  give 
years  of  trouble-free  service  without  any  loss  in 
accuracy.  A  Warren  Telechron  motor  drives  the 
timing  device  in  the  CD-23  (^8o);  a  spring  clock  is 
used  in  the  CD-24  (#85).  Both  are  single-range 
(0-150  volts)  and  single-speed  “3  inches  per  hour” 
instruments. 


Simplified 

These  instruments  are  basically  the  same  as  the 
well-known  CD-13  and  CD-14  recorders.  However, 
certain  features  such  as  hinged  window,  double 
rating,  and  double  chart  speeds  have  been  omitted. 
You  get  an  instrument  with  sufficient  adaptability 
for  voltage-survey  work,  at  large  savings. 


Be  sure  and  write  to  your  nearest  G-E  sales  office 
for  Bulletin  GEA-2294,  or  to  the  General  Electric 
Company,  Dept.  6F-20I,  Schenectady,  N.  Y. 


PRICED 

Xt  $80 
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Field  Operating  Practices 

New  idetu  and  practices  in  the  operation  of  well-designed, 
constructed  and  maintained  plants  and  systems 


What’s  the  Sag 
at  Heavy  Loading? 

By  B.  E.  ELLSWORTH 

Engineer  lowa-Nebraska  Light  &  Power 
Company,  Lincoln,  Neb. 

On  a  bright,  warm,  sunshiny  day  the 
conductor  sag  in  a  transmission  line 
span  is  so  many  inches.  Then  to  what 
tension  will  these  conductors  be  sub¬ 
jected  when  ice  and  wind  load  them 
heavily  and  the  temperature  is  down 
to  zero?  If  the  sag  is  not  exactly 
equal  to  the  value  given  in  the  Na¬ 
tional  Electrical  Safety  Code  the  an¬ 
swer  to  this  question  will  require  a  lot 
of  figuring. 

One  very  practical  use  for  this  in¬ 
formation  is  in  guying  telephone  and 
railroad  crossings.  If  the  line  has 
been  in  place  any  length  of  time  the 
sags  will  be  greater  than  code  values, 
and  as  a  result  smaller  guys  will  be 
found  to  be  sufficiently  strong.  Some¬ 
times  the  poles  themselves  are  strong 
enough  for  crossing  spans  without  any 
guys  if  the  wire  sag  is  sufficient. 

It  is,  therefore,  worth  while  to  know 
sag  values  other  than  those  in  the 
code.  But  to  calculate  them  every 
I 'me  they  are  needed  is  useless  work. 
It  is  much  more  convenient  to  have 
them  on  a  graph  so  the  values  for  a 
part'cular  instance  may  he  determined 
b\  inspection  and  with  practical  ac¬ 
curacy.  Here  is  one  of  the  kind  that 
has  been  made  for  the  more  common 
wire  sizes  and  line  spans  on  the  trans¬ 


mission  system  of  the  lowa-Nebraska 
Light  &  Power  Company  and  has 
proved  to  be  very  useful. 

Regulator  Tests 
Prove  Strength 

By  J.  TURNER 

Manager  Transformer  Department, 

Ferranti,  Ltd.,  Hollinwood,  England 

One  of  the  greatest  limitations  to 
the  use  of  automatic  voltage  regulators 
in  distribution  circuits  is  their  inabil¬ 
ity  to  withstand  the  mechanical  forces 
due  to  severe  line  faults.  Since  in  a 
normal  distribution  circuit  the  impe¬ 
dance  is  sufficient  to  limit  a  short  cir¬ 
cuit  to  about  25  times  normal,  one  of 
the  new  Ferranti  moving-coil  regula¬ 
tors,  illustrated,  was  subjected  to  sev¬ 
eral  tests  approximating  these  condi¬ 
tions.  Oscillograms  showed  currents 
ranging  from  27  to  30  times  full  load. 
After  these  tests  the  regulator  was 
lifted  from  its  tank  and  no  signs  of 
damage  were  detected. 

Subsequent  short-circuit  tests  were 
conducted  at  a  voltage  slightly  above 
normal  with  no  limiting  impedance  iti 
the  secondary  circuit.  Current  values 
ranging  from  55  to  57  times  normal 
full-load  value  were  recorded.  Due  to 
assymmetry  or  “doubling  effect,”  the 
current  at  the  instant  of  switching  was 
in  some  cases  considerably  greater,  the 
maximum  being  77  times  full-load 
value.  Since  the  forces  are  propor- 


Type  of  mov¬ 
ing  coil  voltage 
regulator  s  u  b  - 
jected  to  short- 
circuit  tests 

Voltage  regulation 
obtained  by  Iso¬ 
lated  short  -  cir  - 
cuited  coil  moving 
up  and  down  over 
an  iron  core  car¬ 
rying  fixed  coils. 
Owing  to  neutrai- 
ization  the  me¬ 
chanical  forces  on 
the  coils  —  both 
fixed  and  moving 
—  are  extremeiy 
small.  The  low 
forces  incidentally 
eliminate  vibra¬ 
tion  and  noise  and 
permit  operation 
of  all  but  largest 
sizes  by  a  simple 
induction  -  disk 
gramophone  -  type 
meter. 


tional  to  the  square  o£  the  current. 
5,920  times  normal  full-load  force? 
were  obtained.  Examination  of  the 
unit  revealed  no  damage.  It  still  op¬ 
erated  mechanically  and  electrically 
in  the  usual  way  and  has  been  shipped 
to  the  customer  without  alteration  or 
adjustment. 

The  foregoing  tests  were  conducted 
on  a  standard  automatic  regulator  de¬ 
signed  to  give  variable  boost  up  to 
IH  per  cent  in  a  50-kva.,  240-volt, 
single-phase  circuit.  In  all  tests  the 
moving  coil  was  set  for  10  per  cent 
boost,  in  which  position  the  worst  me¬ 
chanical  forces  are  exerted. 


To  determine  tension  at 
heavy  loading 


If  the  point  determined 
by  observed  sag  and  am¬ 
bient  temperature  lies  on 
the  chart  line  correspond¬ 
ing  to  a  given  span  length, 
then  the  tension  at  heavy 
loading  and  0  deg.  F.  is 
read  where  the  line  hits 
the  tension  scale.  But  if 
the  point  does  not  lie  on 
the  line  of  span  length, 
then  the  tension  is  read 
proportionately  between 
the  two  span  length  lines 
on  either  side  of  the  point. 
If  the  span  length  is 
largely  different  from 
those  on  the  graph,  then 
the  tension  would  be  ap¬ 
proximated  by  interpola¬ 
tion  between  the  values  of 
tension  for  next  longer 
and  shorter  spans.  The 
lines  marked  “Code”  have 
the  same  sag  and  tension 
values  as  given  in  the 
code. 


Knee  Brace 
for  Crossarms 

By  R.  A.  IIAMMACk 

Overhead  Standards  Engineer 
Public  Service  Co.  of  Colorado,  Denver 

Two  years’  service  on  the  system  of 
the  Public  Service  Comjiany  of  Col¬ 
orado  have  demonstrated  the  superior¬ 
ity  of  a  new  knee-type  crossarm  brace, 
particularly  for  supporting  unbal¬ 
anced  loads.  The  new  braces  butt 
firmly  against  the  sides  of  tbe  pol'’ 
instead  of  being  merely  attacla  d  to  >•- 
I  hev  are  easier  to  handle  ami  to  m 
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GOES  THE  COST  OF  W 

WATER-HEATING  CONTROL 


NEW  equipment  reduces  investment 
for  the  complete  installation 


Here  is  graphically  shown  the  progressive  trend  in  the  meter¬ 
ing  art — to  meet  definite  requirements  of  electric-service 
companies  for  low-cost  metering  and  control  in  connection  with 
domestic  load-building  programs.  At  each  step,  the  net  result  is 
better  service  to  the  consumer  at  lower  cost. 


With  the  advent  of  off-peak  water  heating,  one  meter  was  required  for  the 
heater;  another  for  all  other  loads;  and  a  time  switch  for  the  off-peak  con¬ 
trol.  A  large  capital  investment. 

Then  came  the  introduction,  by  General  Electric,  of  the  first  time  switch 
for  simple,  direct  attachment  to  the  service  cabinet  of  the  water-heater 
meter.  Lower  first  cost;  lower  installation  cost. 


Xow  General  Electric  offers  the  combination  watthour  meter  and  time 
switch,  which  eliminates  the  time  switch  as  a  separately  installed  item.  It 
saves  on  investment,  on  space,  on  installation  expense,  and  on  stock 
inventory. 

.And  for  those  electric-service  companies  which  have  a  two-rate  system  of 
charging,  we  introduce  one  unit.  This  has  a  double-dial  register  with  con¬ 
tacts  (where  off-peak  control  is  desired)  or  without  contacts  (where 
no  off-peak  control  is  desired)  for  use,  in  either  case,  where  the  entire  load 
is  metered  together  during  the  off-peak  period.  Thus,  a  single  meter  —  the 
minimum  investment! 


This  new  combination  watthour  meter  and  time  switch  is  available 
as  Type  IR-20-.A  (bottom-connected)  and  Type  IR-20-S  (socket- 
type).  A  G-E  meter  specialist,  whom  you  can  reach  through  the 
nearest  G-E  sales  office,  will  gladly  give  you  the  complete  story.  Or 
write  for  a  copy  of  Bulletin  GEA-2312  to  the  nearest  G-E  sales 
office  or  General  Electric,  Dept.  6C-201,  Schenectady,  N.  Y. 
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wire  element  are  balanced,  any  load 
which  can  be  connected  between  any 
of  the  line  wires,  regardless  of  any 
unbalance  in  the  three-phase  voltages. 

One  way  of  looking  at  this  metering 
scheme  (see  accompanying  illustra¬ 
tion  I  is  to  view  the  three-wire  element 
as  measuring  all  the  single-phase  load 
and  half  the  three-phase  load.  The  two- 
wire  element  then  measures  the  re¬ 
maining  half  of  the  three-phase  load. 

This  suggests  a  convenient  way  of 
determining  quickly  how  much  of  the 
load  is  three-phase  and  how  much  double  the  load  its  speed  indicates, 
s'ngle-phase.  Merely  disconnect  the  The  amount  of  single-phase  load  is  the 
potential  from  the  three-wire  element,  difference  between  the  three-phase 
t'me  the  two-wire  element  and  take  load  and  total  load. 


"50"  knee 
brace  — . 


24  "knee  brace  ^ 
I- 2  >^4  "fag  here 
This  hole  vacanf- 


brace  hole, 
'-^pposile  lag 
in  boiiom 
brace  hole 


Single-  and  polyphase  loads  segregated 

Polyphase  load  i.s  double  that  iiidi<  :ited  liy 
.V  when  voltage  leads  to  M  are  opened. 


-All  holes 


Sue  of  angle 


knee  hraee  mi.kes  stronger  structure 


stall  than  the  older  type  bow  braces. 

Two  holes  in  the  lower  end  of  each 
brace  permit  attachment  to  the  pole, 
hut  it  is  not  intended  to  use  two  lag 
holts.  Tests  have  shown  that  one 
^x4-in.  lag  screw  is  sufficient.  Two 
holes  were  provided  so  that  the  lag 
screw  in  one  brace  could  he  put  in  the 
bottom  hole  and  the  lag  screw  in  the 
opposite  brace  in  the  top  hole,  thus 
staggering  them  so  there  is  no  possi- 
hilitv  of  mechanical  interference. 


Sleet  Works  Havoc 


1  Meter  for  Single- 
and  3-Pliase  Loads 


By  W.  G.  P.4RME>TER 

Superintendent  of  Meters, 

(leorgia  Power  &  Light  Company,  Valdosta 


One  of  the  items  of  cost  and  of 
service  often  not  considered  is  the 
effect  of  a  sleet  storm.  These  illus¬ 
trations  show  what  happened  to 
lines  in  Ohio  recently. 


It  is  well  known  that  an  ordinary 
two-element  meter  will  not  accurately 
register  single-phase  loads  to  a  mid- 
dle-of-phase  neutral  on  a  three-phase 
circuit  if  the  power  factor  is  not  unity. 
In  this  connection  the  current  coils 
are  in  the  line  wires  which  feed  the 
single-phase  load.  One  of  the  loads 
will  he  recorded  negatively  if  the 
power  factor  is  below  0.866;  the  load 
on  the  one  side  will  register  high  at 
all  lagging  power  factors,  reaching  a 
maximum  of  4(X)  per  cent  at  0.5  power 
factor. 

For  unbalanced  voltage  conditions 
analysis  shows  that  the  best  accuracy 
is  obtained  if  the  single-phase  load 
can  he  on  the  phase  with  the  highest 
voltage. 

A  three-element  (two  for  three-phase 
load  and  one  three-wire  for  the  single¬ 
phase  load)  meter  can  he  used  or  the 
special  two-element  meter  which  has 
one  two-wire  and  one  three-wire  ele¬ 
ment.  This  latter  form  of  meter  can 
he  shown  to  register  accurately,  when 
the  voltages  to  neutral  on  the  three- 


Toj) — Breakdown  of  200-ft.  span,  33- 
kv.  line  carrying  two  No.  2/0  and  one 
No.  2  circuits. 

Center — Not  content  with  a  2-in.  coat¬ 
ing,  a  12-in.  curtain  of  ice  hung  down 
from  the  wire 

Below — Breakdown  of  a  double-circuit, 
33-kv.  line  carrying  one  No.  1/0  circuit, 
one  No.  2/0  circuit  and  one  No.  4/4-kv. 
circuit  on  200-ft.  spans. 
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Power  at  Work  in  Industry 

New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Refrigerated  Storage 
Proves  Load  Builder 

W  hat  may  develop  into  one  of  the 
most  desirable  rural  electrical  loads  is 
a  new  idea  initiated  from  popular  de¬ 
mand  of  Oregon  and  Washington 
farmers.  Already  it  has  developed 


Refrip<*rate«l  locker  plantis  use  1.300 
to  3.500  kw.-hr.  per  month 


that  defrosting  seldom  raises  tempera¬ 
ture  higher  than  20  deg.  above  zero. 

When  animals  are  butchered  for 
home  consumption  the  meat  can  be 
stored  in  these  lockers  until  wanted, 
several  places  providing  the  services 
of  a  butcher  who  will  cut  and  wrap 
the  meat  into  the  various  cuts  for  the 
table  at  a  small  charge.  The  farmer’s 
wife  has  found  the  lockers  a  fine  place 
to  store  fresh  fruits  by  placing  them 
in  jars  and  covering  them  with  sugar 
instead  of  canning  them. 

Practically  all  of  the  30,000  lockers 
now  installed  in  the  Northwest  are  in 
use  and  additional  units  are  planned 
where  there  is  a  demand  for  the  serv¬ 
ices  of  this  new  industry. 

• 

Thirty  Foot-Candles, 
No  Windows  in  Mill 

By  ROY  A.  PALMER 

Illuminating  Engineer 
Duke  I’ower  Co.,  Charlotte,  X.  C. 

Hudson  Silk  Hosiery  Company  of 
Charlotte,  N.  C.,  recently  constructed 
a  new  building  which,  excepting  for  a 
dormer  in  the  center  of  the  room,  is 
entirely  windowless.  Officials  of  the 
company  realized  that,  with  air  condi¬ 
tioning,  windows  were  quite  unneces¬ 
sary  to  provide  ventilation,  and  since 


daylight  values  drop  so  rapidly  as  the 
distance  from  even  large  window  areas 
is  increased,  they  did  not  contribute 
much  to  the  illumination.  It  was  the 
experience  in  one  of  their  other  mills 
having  large  window  areas  that  the 
artificial  lighting  equipment  was  in 
operation  practically  all  of  the  time. 
As  a  result,  the  new  mill  was  con¬ 
structed  so  that  the  working  areas  were 
illuminated  with  artificial  light  only. 

The  new  building  is  one-story  high, 
of  brick  construction,  with  a  cork  insu¬ 
lation  covering  the  entire  roof,  and  is 
completely  air  conditioned  with  a  Car¬ 
rier  system.  Because  of  the  elimina¬ 
tion  of  windows  heat  losses  are  re¬ 
duced  and,  therefore,  less  furnace 
capacity  is  necessary.  Likewise,  saving 
is  also  made  in  cooling  capacity. 

Where  windows  are  used  daylight 
must  be  controlled  at  various  times  of 
the  day  to  avoid  glare  from  the  sun  or 
excessive  brightness  from  the  sky.  It 
was  experienced  that  curtains  were 
never  adjusted  properly  to  suit  all  of 
the  operators.  When  the  glare  was 
objectionable,  time  was  taken  to  pull 
the  curtains  and  when  the  sun  had 
moved  so  that  the  brightness  was  gone 
the  curtains  often  were  not  raised  to 
take  advantage  of  daylight.  In  many 
mills  the  practice  of  painting  the  win¬ 
dows  is  followed,  which,  of  course. 


considerable  business  for  the  opera¬ 
tors  of  the  new  industry  and  appre¬ 
ciable  load  for  the  utilities  in  that 
area.  Briefly,  it  consists  of  supplying 
j  refrigerated  locker  space  where 
farmers  can  store  perishable  products 
either  for  future  consumption  or  for  a 
belter  market  price.  One  store  front 
sign  sa\s  “Frank  Ennis  Cold  Storage 
Lockers.'’ 

I  To  correct  abuses  which  might  de- 
'  velop  from  misplaced  or  misappro- 
priated  articles  certain  areas  of  the 
I  building  were  divided  into  refriger- 
I  ated  locker  rooms  and  the  space 
I  rented  for  varying  amounts,  depending 
f  upon  the  size  of  the  locker  needed, 
•be  rentals  varying  from  $5  to  S12 
I  annualK.  Normal  temperatures  in  the 
I  lockers  range  between  5  and  10  deg.  F. 
ubove  zero  and  provision  is  made  so 


Exclusively  artificial  li|rhtin(;  permits  constant,  uniform  illumination  at  all  times 

In  this  plant  five  300-watt  Holophane  No.  685  units  are  used  in  each  work  alley. 
There  are  a  total  of  32  full-fashioned  knitting  machines  in  the  room,  making  a  total  of 
80  units,  to  which  are  added  ten  more  over  the  looper  tables.  This  installation  is  de¬ 
signed  to  pi'ovide  levels  of  30  ft. -candles  at  the  needle  points  on  the  knitting  machines. 
Each  of  the  group  of  five  lighting  units  is  supplied  by  three  No.  12  wires. 
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Great  Barrington,  1886 


To  William  Stanley 

We  Acknowledge 
Our  Debt 


IN  every  generation  there  is  at  least 
one  man  who  achieves  one  seem¬ 
ingly  simple  thing  that  has  a  major 
influence  on  civilization.  Such  a  man 
was  William  Stanley,  to  whom,  on 
the  evening  of  March  20,  the  A.I.E.E. 
will  pay  tribute  in  a  nation-wide  series 
of  celebrations  commemorating  the 
establishment  of  the  first  a-c  system 
in  America  —  which  his  work  so 
largely  made  possible.  We,  of  the 
electrical  industry,  pay  tribute  to  his 
genius. 
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From  a  photograph 
courtesy 

Berkshire  Courier 
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Here  is  a  striking  example  of  how  ade¬ 
quate,  properly  applied  light  increases  work¬ 
ing  space.  Of  course  this  room  in  the 
Colonial-Premier  plant  in  Chicago  is  no 
larger  than  it  was  before,  but  the  parts  of 
it  that  formerly  were  filled  with  darkness 
are  now  available  for  working  in.  Before 
the  Commonwealth  Edison  lighting  engi¬ 
neers  went  to  work  the  fixtures  were  widely 
spaced,  haphazardly  located.  Certain  bench- 
work  areas  had  practically  no  light  at  all, 
less  than  1  ft.-candle.  Now  the  entire  room 
is  flooded  with  diffused  light  of  25  ft.- 
candles  average  intensity. 


cuts  down  light  transmission  enor¬ 
mously,  thus  defeating  the  purpose  of 
windows,  hut  still  leaves  them  as  a 
source  of  heat  loss.  Side  walls  with¬ 
out  windows  eliminate  these  disadvan¬ 
tages. 

• 

Electrifying  Old 
Gold  Mine  Hoist 

By  A.  KANEKEBERG 

Public  Service  Company  of  Colorado, 
Denver,  Colorado 

In  many  of  the  shaft  houses  of  old 
mines  that  now  are  coming  alive  with 
gold  at  $35  an  ounce  the  original 
hoisting  engines  still  remain.  Consid¬ 
ering  that  they  have  lain  neglected 
and  without  movement  for  twenty  to 
thirty  years  or  more,  most  of  these 
engines  are  in  surprisingly  good  con¬ 
dition.  Iron  rusts  pretty  slowly  at 
10,000  ft.  up.  After  a  good  bath  of 
penetrating  oil  and  a  little  limbering 
up  of  the  joints  one  of  these  old  en- 
g'nes  is  just  about  ready  to  start  lift¬ 
ing  skips  of  ore  as  in  the  good  old 
days,  except  that  it’s  hardly  safe  to  try 
to  raise  steam  in  the  old  boiler.  So 
the  connecting  rods  are  removed  from 
between  the  steam  cylinders  and  the 
cranks,  and  by  means  of  a  pinion  and 
hull  gear  an  electric  motor  is  hitched 


Changing  shaft  hoist  to  motor  drive 

Slip-ring  motor  being  installed.  Note  crank 
and  piston  rods  removed  from  side  of  hoist 
and  herringbone  gear  mounted  on  jackshaft. 

• 

to  the  jackshaft  driving  the  hoisting 
drum.  New  cable  is  bent  through  the 
sheaves  and  the  hoist  is  ready  to  go  to 
work.  One  customer  left  a  steam  cyl¬ 
inder  connected  to  furnish  air  for  his 
whistle. 

This  kind  of  application  of  today’s 
drive  to  yesterday’s  machinery  is  pop¬ 
ular  among  the  revived  mines  for  a 
number  of  reasons.  The  difficulty  of 
replacing  with  new  equipment,  getting 
the  new'  stuff  in  to  the  mine  and  the 
time  required  to  set  it  up  are  impor¬ 
tant  considerations  to  the  mine  oper¬ 
ator  who  is  impatient  for  production. 
And  from  the  point  of  view  of  equip¬ 
ment  suppliers,  another  thing  to  be 
kept  alw'ays  in  mind  is  the  fact  that 
many  of  the  mining  operators  are 
richer  in  hopes  than  in  ready  cash. 


Light  Increases  Working  Space 


Strip  Units  Warm 
Color-Print  Varnisli 

By  H.  R.  STEVENSON 

Detroit  Edison  Company, 

Detroit,  Mich. 

For  best  results  in  the  application  of 
the  varnish  coating  which  gives  iliat 
nice  sheen  to  high-grade  lithography 
and  other  color  printing  the  varnish 
must  be  held  at  a  temperature  of  about 
90  deg.  F.  Combustion  and  steam 
heat  are  frequently  used,  but  the  one 
is  accompanied  by  apparent  danger, 
while  the  other  may  require  boiler 


To  drying  oven 


From  press 


Cornish 


'"Strip  heaters 


Varnish  consistency  maintaincil 
bv  electric  heat 


operation  at  times  for  this  alone.  This 
is  a  “natural”  for  electric  heat. 

.\n  almost  standard  technique,  as 
appears  in  the  accompanying  sketch, 
has  been  worked  out  by  the  Detroit 
Edison  Company  for  this  application 
and  already  a  number  of  installations 
have  been  made.  Strip  heaters  (»f  va¬ 
rious  sizes  are  used;  on  some  of  the 
larger  coating  machines  are  four  .SOO- 
watt  units.  The  heaters  are  mounted 
on  the  underside  of  the  shallow  varnish 
trough.  By  the  movement  of  the  jjaper 
through  the  varnish  there  is  a  contin¬ 
uous  abstraction  of  heat,  therefore 
thermostatic  control  is  very  desirable. 


w . ,\IV^stinghouse 


TO  HELP  YOU  MAKE  1936 
your  GOLDEN  PROFIT  YEAR 


sixteen  pages  of  full-color  magazine  advertising  are 
carrying  the  news  of  these  amazing  Golden  Jubilee 
Electric  Ranges  and  of  Westinghouse  ALL-ELEC¬ 
TRIC  KITCHENS  in  the  short  period  to  April 
alone. 

Inquiries  from  women  are  pouring  in  by  the 
thousands.  Retailers  to  whom  these  are  forwarded 
are  enthusiastic  about  the  greatest  sales  successes 
they  have  ever  enjoyed.  GET  INTO  THIS  FAST- 
MOVING  PROGRAM  RIGHT  NOW.  MAIL 
THE  COUPON.  See  the  72-page  range  portfolio 
and  the  kitchen  manual  illustrated  at  the  right, 
showing  the  greatest  array  of  sales  helps  and  plans 
ever  presented  to  speed  YOUR  sales  of  electric 
ranges  and  complete  electric  kitchens. 


Westinghouse  Electric  & 

Mfg.  Co.,  Mansfield,  Ohio 

I  want  the  whole  story  of  your  Golden  Jubilee  electri 
range  and  complete  electric  kitchen  program.  RUSH  i 
to  me. 

Company . 


Attention  of. 


*  "W 

New  Engineering  Ideas 


Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  field,  the  factory  and  the  laboratory 


Preset  Stage  Lights 
on  (Compact  Console 

By  R.  B.  III  ISTKK 

< 'utlor-Haminer,  liic. 

riK'aler  eleclricians  who  have  long 
dreamed  of  operating  their  switch¬ 
boards  from  “out  front,”  where  they 
could  observe  the  performance  from 
the  viewpoint  of  the  audience,  can  now 
do  so.  A  new  “double  template  con¬ 
trol  board,”  made  by  Cutler-Hammer, 
occupies  a  space  small  enough  to  per¬ 
mit  its  installation  adjacent  to  the 
prompter's  hood  and  allows  the  elec¬ 
trician  to  preset  any  desired  combina¬ 
tion  of  illumination  intensities  on  any 
and  all  circuits  by  scenes  or  acts,  and 
to  run  them  off  as  the  performance 
progresses. 

Two  control  levers  are  provided  for 
each  circuit.  One  set  of  these  levers  is 
located  on  one  control  board  and  an¬ 
other  on  a  second  or  duplicate  control 
hoard.  Both  hoards  are  combined  in 


Doiihit*  It'mplulc  ihoalcr  dininier 
iioard  pcrniils  an  iiiiliniilrd  niinilH'r 
i»f  proMMs  l«>  In*  made 

one  stand.  Templates  or  program 
plates  are  provided  on  which  the  illu¬ 
mination  intensities  for  each  act  or 
scene  are  set  up  during  rehearsal  for 
each  lighting  circuit  in  use.  These 
templates  are  used  alternately;  tem¬ 
plate  for  scene  1  is  mounted  on  hoard 
No.  1  at  the  opening  of  the  perform¬ 
ance  and  the  template  for  scene  2  is 
mounted  on  board  No.  2.  Pressing  a 
button  shifts  all  the  control  levers  on 


Diafcram  of  control  circuit  for 
a  single  hank  of  lights 


the  boards  to  positions  determined  by 
the  templates.  At  the  proper  time  a 
fader  is  used  to  transfer  from  scene  1 
to  scene  2  as  fast  or  as  slow  as  may 
be  desired.  Program  plate  for  scene 
3  then  replaces  that  for  scene  1  on 
board  1  and  the  controls  are  shifted 
to  conform  to  the  new  template. 

The  accompanying  diagram  shows 
the  connections  for  one  circuit  of  a 
typical  double  template  illumination 
control  system  using  reactor  dimming. 
From  this  diagram  it  will  be  seen  that 
when  the  slider  is  at  the  left-hand  end 
of  the  fader  the  lamp  intensity  corre¬ 
sponds  to  the  setting  of  the  potentio¬ 
meter  mounted  on  hoard  1.  Moving  it 
to  the  right  end  of  the  fader  causes 
the  lamp  intensity  to  he  determined  by 
the  setting  of  the  potentiometer  on 
board  No.  2. 

Each  circuit  of  the  switchboard  con¬ 
sists  essentially  of  two  potentiometers 
and  a  fader,  a  bridge  circiut  for  con¬ 
trolling  the  grid  voltage  supplied  to  a 
thyratron  tube  rectifier,  a  saturated  re¬ 
actor  dimmer  and  the  controlled  lamp 
bank.  Change  from  the  setting  on 
board  1  to  board  2  (to  increase  the 
lamp  brilliancy)  applies  an  increased 
voltage  to  the  bridge  eircuit,  which  in 
turn  causes  the  grid  control  tube  to 
pass  current  through  the  reactor  coil, 
saturating  the  reactor  and  lowering  its 


imj)edance  and  thus  increasing  the 
lamp  voltage  and  brilliancy  according 
to  the  preset  value  on  board  2. 

Other  types  of  dimmers  such  as 
motor  driven  resistance  inductor  or 
transformer  types  may  be  used  with 
the  double  template  board  as  circum¬ 
stances  warrant,  to  replace  reactor 
type  here  shown. 

This  board  has  reduced  the  sj»ace 
which  is  required  for  manually  oper¬ 
ated  dimmer  boards  without  preset  to 
less  than  one-fifth  that  formerly  neces¬ 
sary. 

• 

Transmission  Cable 
Withstands  Bullets 

By  D.  M.  SIMMONS 

Chief  EnRineer 
General  Cable  Corporation 

Kille  fire  tests  conducted  by  the 
General  Cable  Corporation  on  one  of 
its  type  HH  hollow  copper  conductors 
having  a  diameter  of  1.1  in.  and  a:i 
area  of  500,000  circ.mil  indicate  that 
there  is  no  danger  of  damage  from 


DirecI  hit  on  hollow 
transmission  rahle  b.' 
army  rifle  fails  to 
eause  damage  siilli- 
rient  to  cause  failure 

C'ross-section  of  type 
IIH  cable  showing  in¬ 
terlocking  construc¬ 
tion 


this  source  serious  enough  to  cause 
line  outage. 

All  gunfire  directed  at  this  cable, 
which  is  composed  of  eight  tightly  in¬ 
terlocked  segments,  was  from  an  army 
Springfield  rifle.  Of  the  several  h:ts 
recorded  examination  showed  that 
most  of  these  were  glancing  blows 
which  did  little  more  than  nick  one 
of  the  segments.  One  direct  hit  was 
obtained,  however,  in  which  the  bullet 
penetrated  and  broke  one  segment. 
The  bullet  apparently  tumbled,  for 
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Cable 

Racks 


Whether  you  need  cable  racks  for  mounting  cables  in  man¬ 
holes,  vaults,  on  station  walls  or  in  service  boxes  there’s  a 
Murray  Rack  for  the  purpose.  And  each  type  is  durable, 
adaptable  and  easy  to  install. 

Installations  of  Murray  Cable  Racks  are  extensive— we’ve 
been  making  them  thirty  years. 

Without  obligation,  send  for  12  page  booklet  illustrating 
various  styles  and  listing  standard  sizes.  Select  the  stvle  you 
require — write  for  quotation,  giving  number  of  each  part 
needed. 

METROPOLITAN  DEVICE  CORPORATION 

BROOKLYN  — NEW  YORK 


MURRAY  D 

ISTRIBUTION  D 

lEVICES 
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upon  emerging  from  the  other  side  of 
the  cable  it  broke  two  segments.  This 
left  five  of  the  eight  segments  unin¬ 
jured. 

Nominal  ultimate  strength  of  this 
cable  is  21,000  lb.  With  five  segments 
solid  the  nominal  ultimate  strength 
should  be  about  13,0(K)  lb.  When 
tested  the  cable  broke  at  12,720  lb.,  or 
practically  at  its  theoretical  value. 

Results  of  the  test  showed  that  if  hit 
there  is  no  danger  that  this  type  cable 
will  be  broken,  damage  is  easily  vis¬ 
ible  from  the  ground  on  inspection 
and  there  is  no  danger  of  unraveling 
of  strands  because  of  the  tight  inter¬ 
lock. 

Oab-Joint  Splices 
Noil' Leaded  Cables 

Absence  of  wiping  operations  in  con¬ 
junction  with  the  absence  of  the  me¬ 
tallic  sheath  of  non-leaded  cables  per¬ 
mits  dispensing  with  the  heating  pot 
and  the  solderpot  also  vanishes  if  a 
joint  can  be  devised  which  connects 
copper  to  copper  without  solder.  Such 
a  splice  has  been  devised  for  netw'ork 
application  and  it  further  eliminates 
the  uncertainty  of  crotch  taping  by 
resort  to  factory-molded  rubber  insu¬ 
lation.  Still  further,  this  so-called 
“crab  joint”  makes  possible  additional 
services  without  opening  up  the  main 
multi-conductor  junction.  The  new 
device  was  described  by  C.  P.  Xenis 
of  the  New  York  Edison  Company  at  a 


recent  meeting  of  the  New  York  Sec¬ 
tion  A.I.E.E.  (power  group). 

Four  lengths  of  bare  No.  4/0 
stranded  tinned  copper  cable  are  in¬ 
serted  through  holes  drilled  into  a 
square  tinned  copper  connector.  Steel 
dies  mounted  on  a  punch  press  grip 
the  conductors  in  the  block,  making  in¬ 
dentations  into  the  face  of  the  copper 
block.  Two  glove-like  rubber  pieces 
of  molded  composition  are  assembled 
at  the  factory  over  the  bare  crab  joint 
and  cemented  and  vulcanized  at  the 
top  seam  where  they  join.  This  con¬ 
stitutes  the  crab  joint  ready  for  in¬ 
stallation  in  twin-circuit  No.  4/0 
secondary  network  mains. 

The  closed  ends  of  the  “fingers”  be¬ 
yond  the  ends  of  the  copper  conduc¬ 
tors  are  cut  off  when  a  splice  is  to  be 
made  and  the  finger  rolled  back  with 
the  aid  of  a  tubular  tool  to  expose  the 
conductor  while  the  splicing  sleeve  is 
being  crimped  over  the  crab-joint  con¬ 
ductor  and  the  secondary  lead.  This 
operation  is  performed  with  one  of 
two  types  insulated  impact  presses 
driven  by  gunpowder  capsules. 

In  an  experimental  installation  of 
5,(XK)  ft.  of  seven-conductor,  non- 
leaded  cables  there  were  350  crab 
joints  employed  lacking  only  the  more 
recent  roll-back  features.  Under  ad¬ 
verse  field  conditions  and  high  am¬ 
bient  temperature  due  to  adjacent 
steam  mains  a  year’s  operation  has  dis¬ 
closed  no  electrical  difficulties.  Nor 
has  inspection  and  dissection  of  ran¬ 
dom  joints  revealed  deterioration  of 
the  insulation. 


finned  4/0-19 
strands-. 


tinned 


-XU  Indentafgns 


Section  A'A 


---  /6" . - - - 

B  r  Lap  joint-cement  and  vulcanize 


(n)  rninsiilated  joint  after  crimping 
block  to  conductors 

<li)  <;b>ve-like  inolde<l  rubber  insulation 
applied. 

(c)  Step  2 — After  cutting  off  end  of 
■•finger”  and  rolling  it  back  the  mechanical 
connection  is  made  by  means  of  an  impact 
press. 

(d)  Step  4 — After  applying  a  coating  of 
rul>ber  cement,  four  half-lap  layers  of 
■'Ktiite”  tape  and  two  half  lap  layers  of 
friction  tape  complete  the  splice. 


&  "rubber  insulation  ,  » 

,  Section  D-D 

^  moulded  rubber  insulation 


Rubber  insulation 


toil  _  I 

ETt 


Mechanical  -Braid  covering 
connector 
'Rubber  insulation  rolled  back 

TJT 


Network  cable  spliced  with  crab  joint 


Ammeters  Facilitate 
Lathe  Operation 


Use  of  ammeters  on  a  lathe — an  in- 
novation  in  machine  tool  design-  has 
been  adopted  by  the  Porter  Cable  Ma¬ 
chine  Company  and  applied  to  its 
hydraulic  cross-feed  lathe  as  an  aid  to 
the  operator  in  maintaining  the  most 


Ammeters  on  lathe  head  pr€>vide  <»per- 
ator  with  information  on  elKciency  of 
operation  of  the  machint* 


efficient  feed  and  spindle  speed.  The 
design  marks  the  opening  of  a  new  era 
in  instrumentation  of  production  ma¬ 
chinery,  bringing  the  instrument 
“dash”  of  the  automobile  to  the  pro¬ 
duction  employee’s  assistance. 

Each  of  the  two  ammeters  on  the 
electrical  head  indicates  current  in  one 
of  the  machine’s  two  motor  circuits: 
one  drives  the  spindle  and  the  other 
drives  the  hydraulic  pump  used  in 
conjunction  with  the  cross-feed.  Pres¬ 
sure  in  the  hydraulic  cross-feed  system 
is  indicated  on  a  pressure  gage. 

In  addition  to  helping  the  operator 
maintain  speeds  and  feeds  that  will 
result  in  maximum  efficiency  of  ma¬ 
chine  and  proper  conditions  of  cutting 
tools  these  instruments  also  warn  him 
of  any  electrical  trouble  before  it  be¬ 
comes  serious.  Low  cost  maintenance 
results.  This  electrical  head  is  a  boon 
to  the  department  supervisor,  for  with 
it  he  can  check  operator  and  machine 
at  a  glance,  thus  preventing  excessive 
tool  breakage  costs.  This  is  one  of  the 
major  problems  in  department'  oper¬ 
ated  on  a  piece  price  or  premium 
basis,  as  the  operator  will  use  tool? 
until  they  break  rather  than  take  the 
time  to  change  when  he  should. 
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Appliance  Merchandising 


A  Study  of  the  Merchandising  Activities  of 
103  Power  (Companies — What  They  Accomplished 
in  Building  Domestic  Load  and  Revenue 


in  1935 


For  the  fifth  time  in  the  past  two  years  Electrical  Vi  orld  prc- 
sents  a  detailed  statistical  analysis  of  power  company  appliance 
merchandisinfi  on  a  national  scale.  Nearly  a  hundred  and  a 
quarter  power  systems  are  included.  Twenty  of  them  do  no 
merchandising  themselves.  Eighty-three  report  on  dealer  sales 
as  well  as  their  own.  And  these  data,  in  so  far  as  power  com¬ 
pany  appliance  selling  is  concerned,  give  a  coverage  of  about  75 
per  cent  of  the  domestic  consumers  served  by  the  industry. 

No  conclusions  are  draicn.  Here  are  the  facts.  They  tell  their 
own  story.  And  it  is  a  remarkable  story,  for  the  outstanding 
point  is  the  icide  diversity  that  exists  in  sales  methods  and  pro¬ 
ficiency  between  these  different  utility  companies,  all  selling 
kiloivatt-hours  to  American  homes. 


POWEIR  company  appliance  sales 
increased  25  [)er  cent  last  year 
in  volume  over  1934.  This  is  a 
modest  figure.  But  it  hides  some  in¬ 
teresting  and  important  facts.  For 
■*ater  heater  sales  jumped  88  per  cent 
and  range  sales  65  per  cent.  In  other 
"ords.  1935  saw  some  notable  prog¬ 
ress  in  the  direction  of  that  greater 
domestic  load  for  which  all  these  util¬ 
ities  arc  striving.  These  percentages 
are  reckoned  on  the  dollar  values. 

On  the  following  pages  detailed 


facts  are  presented  on  the  merchandis¬ 
ing  activities  of  103  power  companies. 
They  operate  in  cities  of  all  size,  from 
as  large  as  771,375  to  as  small  as 
5,820  domestic  meters,  scattered 
throughout  the  country,  and  include 
practically  all  communities  over 
25,000  population.  Together  they 
serve  a  total  of  10,872,187  domestic 
consumers,  which  was  3  per  cent  more 
than  in  1934.  This  represents  more 
than  half  the  total  number  of  house¬ 
holds  using  electricity  from  all  power 


systems.  In  so  far  as  merchandising 
goes,  it  really  embraces  75  per  cent  of 
the  entire  industry,  because  there  are 
about  5,(XK),000  homes  served  by  com¬ 
panies  that  do  not  themselves  sell  ap¬ 
pliances.  More  than  half  of  these  are 
listed  in  the  accompanying  smaller 
tabulation  of  non-merchandising  util¬ 
ities.  The  balance  comprise  a  half 
dozen  other  companies  which  were  un¬ 
able  or  unwilling  to  contribute  their 
data  to  this  compilation. 

So  the  figures  in  this  semi-annual 
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Domestic  Appliance  Sales  by  Power  Companie! 

Total  »>aie!$  of  hous>ehold  appliance^)  by  103  power  companies  during  the  year 
1935  together  with  their  estimates  of  dealer  sales  in  the  same  territories 


S 

B 


f 'om- 
pany 

Total  Domes 
C  onsumers 
December  ■ 

Av.  Ann^l 
Domestic 
Kw.-Hr. 
Consumpt  ion 

.4v.  Cost  for 
Domestic 
Service— Cei 

.\veraKe 
Revenue  P< 
C  onsumer 

Refrigerators 
Units  Sold  Bj 
Power  Cos. 

Refrigerators 
Units  Sold  By 
Dealers 
Pwr.  Co.  Esi. 

Ranges 
Units  Sold  By 
Power  Cos. 

Ranges 

■Units  Sold  By 
j  Dealers 

1  Pwr.  Co.  Est. 

L 

Water 
Heaters 
Units  Sold  By 
Power  Cos. 

Water 
Heaters 
Units  Sold  By 
Dealers 
Pwr.  Co.  Est. 

Clothes 
Washers 
Units  Sold  By 
Power  Cos. 

Clothes 

'Va8he^ 

1  nits  .Sold  Bv 
Dealers 
Pw.  Co.  Er 

1935 

1935 

1934 

1935 

1935 

1935 

1934 

1  1935 

1  1934 

1  1935 

1  1934 

[  1935 

1  1934 

I  1935 

1934 

'  1935 

1934 

1935 

1934 

1935 

i  I9it' 

1- 

-NORTHEAST- 

-North  of  the  Ohio  River,  East  of  the  Mississippi  River 

1. 

771,375 

792 

766:  4  37 

$34.58 

5,661 

5,069 

8 

3,146 

4  149' 

2. 

'<733.664 

544 

519 

5,351 

3,526 

121 

74 

7 

7,335 

8,279 

3. 

578,016 

617 

573 

5.22 

32.  24 

36,000 

30,000 

7,423 

3,456 

1,365 

400 

3,352 

1,298 

296 

100 

4. 

-<544,553 

718 

675 

4.83 

34,64 

5,661 

4,442 

41,839 

38,514 

*2,946 

1,673 

572 

899 

c|,673 

0878 

1 16 

1 14 

3,170 

3,5i6 

43.980 

5. 

-<508,319 

761 

719 

3.97 

30.  22 

1,127 

992 

4,875 

2,950 

C29 

026 

849 

98n: 

6. 

-<410,534 

511 

486 

6.21 

31.74 

4,496 

3,117 

2,825 

2,278 

88 

2,420 

1,842 

7. 

319,500 

643 

626 

5.35 

34.38 

2,655 

2,323 

1,323 

738 

147 

167 

1,800 

2,013 

8. 

-•305.374 

554 

530 

6.53 

36.40 

3,733 

2,764 

10,926 

7,650 

2,523 

1,318 

512 

258 

744 

459 

91 

33 

2,31 

2,009 

I6.i46 

9. 

-•293,226 

726 

665 

3.93 

28.52 

7,247 

4,187 

4,738 

2,539 

3,922 

1,849 

1,191 

544 

316 

104 

3,076 

3,040 

10. 

-<287,746 

788 

754 

4.34 

34.  15 

1,676 

2,015 

26,000 

24,200 

9 

7 

120 

80 

2,62 

2,693 

27,440 

22  M 

II. 

-<227,682 

794 

760 

4.37 

34.75 

2,821 

2,827 

*930 

*747 

314 

93 

3.162 

2,776 

12. 

-<237,093 

692 

643 

5.51 

38.  16 

2,213 

1,808 

433 

*186 

195 

068 

2.770 

2.049 

13. 

202,489 

816 

707 

3.60 

29.37 

681 

520 

6,500 

6,500 

751 

74 

7i2 

946 

452 

51 

232 

567 

1.437 

1,699 

14. 

-•201,280 

728 

656 

3.80 

28.  10 

1,082 

1,132 

21,300 

19,000 

*93 

*42 

39 

95 

CIO 

17 

4 

1,019 

959 

4,006 

15. 

-•159.419 

499 

469 

6.75 

33.69 

1,769 

1,434 

1 14 

63 

5 

1,909 

2, 139 

16 

159,148 

748 

666 

4.  18 

31.26 

4,692 

3,023 

2,500 

2,000 

2,729 

1,176 

416 

236 

845 

270 

21 

6 

2,879 

1,979 

1,500 

17 

154,894 

751 

704 

4.  38 

32.95 

2,652 

2,336 

5,900 

6,300 

1,298 

847 

181 

123 

1,585 

1.378 

40,000 

2fl;'-; 

18. 

-•138,674 

502 

458 

5.43 

27.22 

2,053 

1,798 

885 

307 

23 

17 

1,060 

812 

19. 

-•131,099 

736 

687 

5.66 

41.67 

3,941 

2,349 

3,200 

1,800 

1,475 

684 

300 

200 

C65I 

327 

100 

50 

1,133 

938 

1,500 

20. 

-<128,737 

602 

543 

6.30 

38.00 

344 

739 

8,783 

6,021 

385 

401 

2,272 

597 

456 

57 

831 

55 

61 

136 

9,549 

JM! 

21. 

-<114,892 

478 

435 

6.5C 

31.05 

1,670 

1,110 

3,404 

2,017 

1,480 

721 

84 

62 

650 

336 

7 

17 

724 

1,073 

I.'i: 

22. 

-•  1 1 1,210 

587 

560 

5.5C 

32.76 

1,541 

865 

8,830 

3,800 

169 

70 

25 

10 

127 

65 

390 

427 

23. 

^93,967 

647 

620 

6.76 

43.87 

1,514 

2,150 

1,000 

1,400 

3 

3 

456 

241 

300 

24. 

-•86,197 

593 

553 

5.  12 

30.34 

'884 

1,070 

5,325 

2,800 

528 

114 

187 

50 

4 

13 

234 

250 

3,000 

3':il 

25. 

-•76,903 

633 

615 

7.09 

44.88 

2,407 

i;048 

3,500 

2,600 

501 

327 

50 

40 

194 

1 19 

10 

833 

644 

3,000 

26. 

71,472 

688 

647 

5  74 

38.74 

4,283 

3,123 

2,500 

1,700 

224 

211 

10 

3 

6 

8 

1,272 

1,156 

1,500 

27. 

-<65,777 

538 

507 

5.87 

32.  18 

1,259 

i;i94 

1,544 

«876 

1,442 

1,489 

53 

064 

C352 

0125 

5 

05 

1,372 

1,597 

1,200 

28. 

-<65,660 

563 

500 

5.97 

33.61 

1,135 

711 

1,736 

1,117 

964 

562 

105 

72 

C852 

292 

82 

55 

616 

708 

29. 

-•64,791 

571 

516 

5.44 

31.07 

'207 

71 

418 

109 

22 

1 

118 

103 

30. 

-<52,005 

634 

587 

5.44 

34.51 

1,797 

1,432 

1,500 

900 

915 

762 

65 

50 

64 

40 

1,445 

1, 141 

31. 

■<48,685 

750 

675 

4.  18 

30.64 

1,952 

1,310 

1,600 

1,000 

368 

153 

5 

4 

211 

50 

6 

4 

745 

643 

900 

32. 

-•48,202 

531 

483 

6.06 

32.22 

1,104 

993 

1,439 

1,130 

932 

789 

213 

88 

76 

35 

1 

7 

736 

712 

33. 

-•47,945 

584 

541 

6.50 

38.  18 

1,105 

403 

1,979 

1,876 

462 

152 

77 

54 

333 

29 

24 

10 

175 

140 

2,873 

3';: 

34. 

-•41,640 

420 

404 

7.26 

30.  49 

1,015 

603 

1,338 

850 

103 

86 

34 

44 

3 

7 

286 

252 

35. 

-•39,988 

567 

549 

5.75 

32.63 

636 

572 

1,500 

1,200 

576 

351 

40 

30 

C47 

0|7 

696 

833 

36. 

38,615 

644 

604 

6.20 

40.47 

1,316 

608 

2,970 

1,750 

480 

180 

98 

59 

4 

7 

1 

57 

924 

37. 

-•36,099 

392 

373 

5.55 

21.98 

232 

137 

1,615 

726 

9 

7 

24 

24 

147 

190 

38. 

-<35,779 

731 

569 

4.  13 

30.21 

415 

299 

800 

600 

*230 

78 

ci69 

56 

22 

297 

371 

39. 

34,032 

645 

620 

5.40 

34.83 

S245 

277 

1,599 

719 

•"174 

*34C 

i54 

121 

*24 

8 

2 

334 

358 

40. 

-•33,351 

500 

459 

5.90 

29.53 

1,166 

361 

400 

150 

357 

192 

100 

30 

123 

89 

15 

10 

494 

235 

700 

41. 

-<30,460 

696 

646 

5.61 

39.08 

478 

451 

72 

58 

14 

2 

660 

490 

42. 

-•21,646 

573 

486 

5. 18 

29.73 

509 

207 

2,300 

1,500 

14 

3 

3 

457 

498 

1,666 

43. 

-<16,850 

536 

516 

5.80 

31.30 

274 

565 

20T 

44 

. 

20 

185 

. 

44. 

12,216 

512 

494 

6.  10 

31.21 

88 

266 

i58 

183 

67 

50 

15 

74 

46 

2 

2 

164 

163 

3 

II  -SOUTHEAST  -South  of  Ohio  RiTer.'East  of  Mississippi  River 

45 

-•131,664 

1,039 

888 

3.63 

37.67 

/>8,200 

10,428 

10,100 

10,572 

*4,154 

*3,577 

300 

10 

02,826 

0  1,896 

100 

4 

785 

911 

2,700 

46. 

-•122,031 

707 

658 

4.55 

32.22 

5,182 

4,632 

5,000 

4,500 

1,499 

1,413 

200 

100 

376 

35 

27 

108 

2,000 

Iv 

47. 

-<  103,000 

901 

799 

4  27 

38.  43 

/>208 

188 

9  130 

7  130 

*491 

710 

445 

462 

c|06 

222 

60 

71 

48 

100,533 

966 

774 

3.63 

35  03 

6  948 

7,832 

9  045 

6^00 

*4  925 

*3,810 

1,162 

399 

02,242 

0|,762 

249 

53 

815 

493 

49. 

-•79,882 

997 

871 

3.54 

35.35 

6;  974 

4,254 

8,800 

3,065 

2;  603 

*  h269 

■397 

262 

1,145 

0629 

150 

67 

1,014 

659 

366 

50. 

-<79,391 

899 

797 

6. 16 

55.46 

414 

555 

15,650 

9,011 

1,373 

1,309 

2,521 

1,471 

955 

829 

1,137 

750 

87 

104 

2,606 

51. 

-<69,000 

541 

479 

6.  18 

33  41 

851 

701 

3  696 

3  848 

798 

1,010 

199 

236 

270 

387 

38 

17 

52. 

-<68,247 

619 

578 

5.25 

32.50 

1,519 

1,076 

3!  500 

3,  IOC 

66 

99 

10 

2 

6 

6 

«430 

9 

4,566 

I'l 

53. 

58,060 

858 

681 

4.60 

39.  76 

3,028 

1,997 

4,883 

2,207 

1,293 

158 

1,080 

1 

555 

40 

735 

454 

661 

54. 

51,306 

599 

521 

4.74 

28.41 

736 

384 

7,077 

2,188 

7 

80 

57 

17 

4 

1 

1 

80 

52 

1.504 

55. 

^30,440 

550 

500 

6.26 

34.44 

474 

274 

2,461 

1,921 

150 

112 

120 

74 

10 

13 

4 

2 

39 

26 

698 

56. 

29,006 

562 

501 

6.69 

37  60 

955 

341 

1  427 

835 

*680 

*101 

<■35 

20 

240 

21 

38 

30 

57. 

-•28,224 

654 

579 

5.80 

38.09 

586 

309 

3;  597 

1,812 

241 

120 

203 

80 

91 

32 

26 

16 

125 

98 

173 

58. 

26,532 

655 

594 

5.21 

34.05 

1,669 

812 

1,500 

400 

509 

134 

337 

106 

224 

63 

100 

59. 

23,782 

735 

652 

5.94 

43.58 

970 

717 

587 

420 

580 

416 

43 

41 

60. 

<  16,482 

916 

755 

4.53 

41.49 

1,094 

626 

■♦56 

325 

363 

*113 

75 

10 

267 

098 

50 

3 

131 

69 

156 

■ 

61. 

14,433 

857 

747 

4.40 

37.60 

SI67 

124 

1  8nn 

1  200 

*419 

*305 

8 

*139 

*86 

1 

2 

2 

4J 

III  -CENTRAL  IVest  of  Mississippi  River 

East  of  Rocky  Mountains 

c 

62. 

-<308,019 

685:  611 

4.99 

34.  19 

4,275 

2,194 

15,800 

10,738 

4,014 

1,904 

1,376 

322 

3,010 

1,405 

735 

224 

844 

1,078 

13,500 

'1 

63 

96,000 

788 

733 

4.64 

36  56 

1,404 

1,803 

*646 

*298 

082 

035 

903 

710 

04. 

-<77.468 

489 

478 

6.70 

32.75 

690 

362 

2,495 

1,714 

580 

576 

5,669 

65. 

61, 5511  721 

663 

4.90 

35.30 

1 

9  102 

5  352 

8 

9 

32 

31 

1 1 

5 

2,047 

'1 

60. 

58  830'  775 

715 

4.87 

37.77 

410 

525 

5.316!  5.037 

97 

104 

29 

22 

34 

24 

348 

445 

2.500  -E 

67. 

55,609 

685 

637 

4,85 

33.21 

261 

58 

6,572 

4,985 

238 

75 

93 

65 

3 

2 

2 

3 

147 

41 

4,809  •« 

68. 

-<49,000 

694 

573 

5.00 

30.20 

1,084 

913 

67 

45 

Ifl 

3 

853 

1,066 

.■  M 

69. 

47,078 

617 

552 

6.  10 

37.65 

1,584 

1,034 

4,868 

3,437 

602 

340 

24 

19 

172 

114 

3 

2 

545 

440 

l,080| 

Pi 

70. 

41,355 

716 

636 

5.96 

42.76 

1,926 

1,543 

1,283 

1,079 

893 

635 

316 

459 

770 

857 

300 

■ 

71 . 

-<37,385 

582 

507 

5.47 

31 . 81 

774 

569 

1  643 

1  322 

*62 

*48 

25 

10 

c 

05 

169 

143 

1,279 

72. 

37,325 

764 

659 

5.55 

42.43 

1,898 

1,283 

4,077  2,261 

1,201 

*772 

20 

to 

386 

260 

121 

166 

^Operate  some  eas  .service  also.  *Rent  ratines.  ^Rent  water  heaters 

ORent  small  refrigerators.  ^Weighted  average.  ^Straight  line  average. 

oSix  months  8al«  'J| 

w.\ctive  sellinn  latter  part  of  1935  only. 

^includes  E..A.R.  from  dealer  sales  of  refrinerators.  -/Includes 

new  business  adv.  salaries,  supplies  and  expense,  lamp  sQv<  1 

demon.str.iiion. 
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d  Local  Dealers  for  the  Full  Year  1935  (Continued) 

Comparisons  of  these  sales  totals  with  1934.  With  data  on  the  average  consumption,  rates,  revenue, 
appliance  sales,  salesmen,  advertising  expenditures — Embracing  nearly  eleven  million  domestic  consumers 


old  by 
Cos. 


1934 


Ironing 
MacliineB 
Units  Sold  By 
I )ealer8 
Pwr.  Co.  Est. 


1935  1934 


Vacuum 
Cleaners 
Units  Sold  By 
Power  Cos. 

Vacuum 
Cleaners 
Units  Sold  By 
Dealers 

Pwr.  Co.  Est. 

Misc.  Small 
.Appliances 
Units  Sold  By 
Power  Cos. 

Total  Sales  of 

All  .Appliances 

By  Power  Cos. 

.Annual  Rev. 
Increase  from 
Pwr.  Co.  Sales 

Power  Co.  Appl 
Sales  per 
Consumer 

Power  Co. 
Salesmen  and 
Women  on 
Domestic 
Load 

£  ^ 

^  § 

Ja 

Power  Co. 
.Advertising 
Expenditure 

.Advertising 

per 

C'onsumer 

1935  1  1934 

1935 

1934 

1935  1  1934 

1935 

1934 

1935  1  1935 

1935  1  1934 

1935 

1935  1  1934  1  1935 

I— NORTHE.4ST  -North  of  the  Ohio  River,  East  of  the  Mississippi  River 


1.261 

2027^ 


685 

363 

457 

372 

227 

662 

878 

159 

609 

109 

166 

516 

621 

493! 

149 

235 

45 

179 

59 

61 

72’ 

1I8| 

207 

349! 

1501 

III. 

141:. 

4' 

1971 

I5I 

57 

235 


3,798 

5,330 

4.463 

4,887 

. 

. 1 . 

117,423 

55,635 

1 18.316 
51,577 

! 

3,870 

1,370 

1,023 

1,907 

17,420 

27,240 

22,761 

21,962 

657 

862 

41,775 

32,822 

2,332 

1.014 

20.000 

18,100 

1,397 

1,251 

28.31 1 

25,408 

6i 

853 

896 

9,862 

17,199 

14,958 

2,957 

2,817 

32.581 

20.664 

8000 

7,200 

i:729 

2,015 

22  000 

20,666 

14,625 

14,444 

2,007 

2.452 

17.202 

19,356 

2,213 

1.485 

42.692 

46,925 

1.445 

1.407 

25.000 

21.000 

1,400 

900 

1,544 

2.413 

6,000 

10,666 

60,800 

60,500 

772 

802 

600 

400 

1,515 

1,158 

1,400 

1.200 

8,312 

8,785 

160 

300 

1.060 

988 

35,000 

30,000 

■'t  15,892 

■w  19.780 

929 

627 

6,931 

5,500 

200 

i40 

460 

348 

i,i66 

766 

27,761 

21,854 

189 

138 

10 

27 

463 

322 

130 

40 

358 

250 

240 

166 

1,950 

1,500 

300 

250 

130 

79 

1,750 

1,500 

3,358 

3,481 

125 

100 

916 

838 

5,000 

4.000 

2,833 

2,631 

100 

75 

529 

493 

750 

600 

7,500 

6.000 

150 

235 

421 

600  . 

50 

29 

1,160 

370 

3,000 

2,500 

173 

143 

5,630 

1,976 

466 

250 

7,000 

6,500 

50 

10 

580 

385 

. 

1,000 

500 

3,268 

2,425 

233 

103 

5,065 

3,415 

175 

133 

1,256 

1.955 

126 

173 

7,232 

13,457 

390 

310 

14.500 

1 1,095 

239 

106 

103 

168 

2,062 

1,844 

65 

34 

75 

114 

. 

988 

1,1 14 

270 

227 

S  042 

3  9?8 

52 

55 

244 

301 

200 

10.064:  4.716 

25 

14 

836 

233 

836 

233 

2,037 

1,916 

545 

623 

8 

8 

263 

169 

i25 

266 

1,332  952 

25 

916 

10 

. 

13 

. 

;;;;;; 

. 

1 

$3,596,139 

$3,410,535 

$303,000 

$4.66 

670 

517] 

1,151'  $483,129 

$432,451 

$0  6^ 

2,376,359 

2,177,122 

3  24 

294 

270 

2,495 

1,293,380 

647,535 

n, 155,260 

2  24 

130 

125 

4,446 

95,000 

90.666 

0.  16 

2,226,943 

2.004.500 

547.000 

4.09 

216 

IW 

2.521 

224,514 

227,471 

0.41 

933,993 

707,952 

1.84 

40 

18 

12,708 

■'351,191 

■'313,733 

0.69 

1,692  153 

1,292  511 

4.  12 

1,062,037 

879,293 

285,666 

3.32 

*34 

*28 

9,397 

137,600 

144.366 

0  43 

1,551,693 

1,340,802 

281,589 

5.08 

250 

208 

1,221 

180.000 

125,000 

0  59 

2,573,645 

1,695,199 

8.78 

260 

230 

1,128 

962,153 

879,623 

169,732 

3.34 

40 

37 

7,194 

34.421 

37,462 

.... 

0.12 

1.491,975 

1,344,088 

6.55 

190 

174 

1,983 

110,136 

99,003 

0.  48 

t|, 127,554 

912,371 

175,000 

4.76 

61 

3,487 

100.000 

91,000 

0  42 

743,700 

560,700 

130,000 

3.67 

55 

3.682 

65,000 

67,000 

0.32 

623,438 

608,760 

58,000 

3.  10 

74 

78 

2,720 

645,802 

602,841 

4.05 

2,054,41 1 

1.297,012 

12.91 

200 

175 

796 

83,726 

86,223 

0.53 

1,108.205 

1,091,852 

140,000 

7.  15 

126 

114 

1,229 

72,000 

47.000 

0  46 

827,884 

635,517 

65,617 

5.97 

70 

55 

1,981 

33,833 

27,429 

0.24 

1,526,673 

966,523 

11.65 

*83 

*76 

1,578 

73,305 

47,900 

0.56 

154,351 

252,855 

534,266 

1.20 

46 

32 

2,799 

32,642 

9,527 

0.25 

686  926 

468,476 

111.844 

5.98 

70 

50 

1,641 

403.299 

281,466 

50,351 

3  63 

45 

40 

2,471 

72,024 

69,246 

6.65 

358,610 

448,297 

3.82 

25 

30 

3,768 

323,660 

296,476 

3.75 

19 

17 

4,537 

44,515 

39.365 

. 

0.52 

739,535 

480,073 

162,050 

9.62 

36 

31 

2,136 

55.997 

44,390 

0  73 

1,295,473 

1,161,914 

250,000 

18.13 

125 

90 

472 

56,626 

40,370 

0.79 

646,761 

632,260 

94.984 

9.83 

30 

34 

2,193 

30. 1 80 

22.258  0.46 

622,734 

395,429 

90,125 

9.48 

49 

40 

1,340 

29,587 

23,365 

0.45 

167,407 

65,230 

20.840 

2.58 

10 

10 

6,479 

777,324 

687,284 

134,000 

14.95 

65 

60 

800 

25,000 

17,000 

0.48 

•'■575,271 

■V393,930 

11.82 

30 

20 

1,623 

. 

559,095 

481,299 

105,318 

11.60 

30 

24 

1.607 

32,230 

20,560'  0.67 

335,036 

145.463 

206,427 

6.99 

37 

29 

1,296 

22,775 

12.994 

0.48 

248,652 

214,532 

25,300 

5.97 

45i  45 

925 

7.012 

5.166;  0.17 

331,085 

299,424 

28,266 

8.28 

24 

24 

1.6661  10.234 

1 

6,029  0.26 

286,964 

168,307 

83,537 

7  43 

28 

24 

1,379 

8,918 

5.353I  0.23 

78,346 

59,387 

33,431 

2.  17 

*6 

*6 

6.017]  6.900 

3,800'  0.19 

329,208 

261,326 

9.20 

26 

26 

1.376]  7.017 

6.166  0.20 

225,636 

180,684 

108,993 

6.63 

37 

37 

920 

11.479 

12,102 

0  34 

362,951 

141,262 

64,300 

10.88 

19 

16 

1,755 

11,452 

8,995j  0.34 

326,514 

296,060 

45,500 

10.72 

20 

19 

1,523 

16,768 

11,387 

0.55 

218,880 

145,576 

15,00(1 

10.11 

II 

10 

1,96( 

6,587 

6,106]  0.30 

125.946 

28,346  7.47 

5 

1,87: 

5.57J 

2.180  0  33 

74.350 

. 

51,317 

11.575  6.09 

a 

6 

1,527 

1  1,732 

1.939 

0. 14 

3...:: 


450'  200'  1.045 


50 


25 


25' 

158 


100 


140 


97 

16 


411 


757 

253 

43 


266, 

642'. 

8; 

6 


i 


20 . 

1431 


12 

25, 

1,725 

”86 

158 

150 

495 


518 

4221 


522 

250 

63 


«48 

387 

259 

15 

20 

117 

149: 

79! 

I 

14, 


16 

228 

3761 

27 

20 

24 

24 

102 

88 

42 


4,000 

500 


1,291 


1.500 

178 

143 

175 


177 

50 


75 

200 


11  -SOUTHEAST 

3,0001  49.310j 

500|  27,524 


1.300 


66 

164 


30 

150 


South  of  Ohio  River,  East  of  Mississippi  River 

50,2631  2,689.996,  2,465,1161  491,121]  20.43 


42.818 

9,570 

14,926 


9, 1 36 
8.449 
15,690] 


5,256 

564 

87,135 

1,268 

1,139 

402, 


26,856 


33,514 

14,788 


5,708! 

6,359 

10,2061 


1,619 

491 

87,241 

1,218 

3,792 

258 


1,402,549 

159,800 

2,285,721 

1,576,693 

397,459 

494,672 
526,695 
1,122,791 
260.634 
1 19,936 

306.362 

218.010 

491,499 

313,035 

378,6161 

101,183 


1,276.870 

176.200 
1,824.8571 
1,107,351 

442,535 

529,8471 

401,497 

791,321 

239,131 

84,744 

169.200 
139,402 
243,588 
262,874 
213,407 

82,227 


272,000 

230,000 

568936] 

339,907 

117,461 


76,231 


61,669 

114,916 

87,478 

52,417 

122.525 

72,000 

68746] 

56,220 


11.49] 

1.55 

22.74 

19.74] 

5.01 

7. 17 
7  72 
19.34 
5.08 
3.94 

10.56 
7.72 
18.52 
13. 16 
22.97 

7.OI1 


III  CENTR.4L— West  of  Mississippi,  East  of  Rocky  Mountains 


1.340 

1,400' 

1  1,344 

4,475 

4,705 

21,987 

1  17,732 

253 

!  172 

29,344 

1  35,055] 

'  95 

358 

528 

513 

281 

31,898 

,  22.084 

'  120 

100 

29 

1,159 

451 

12,444 

10,331 

'  100 

945 

966 

2.000 

2,000 

438 

43 

15 

1,740 

1,488 

1,100 

482 

802 

774 

4,933 

3,500 

’  20 

197 

271 

. 1 . 

'  4 

320 

210 

400 

300 

’  21 

189 

250 

904 

467 

5,583 

3,563 

124 

125 

200 

150 

10,571 

1  7,750; 

1,632,115 

759,346 

323,071 

113,856] 

289,325 

146,313 

436,860] 

456,371 

592,529 

244.000 

528,750 


894.091 

691,771 

214.743 

90,076 


5.30, 

7.91 
4  17 
1.85 

4  92 
2.63 

8.92 
9.69 

14.33 

6.53 
14. 17 


228 

60 

40 

123 

53 

42 

35 

25 

51 

56 

16 

16 

28 

50 

22 

10 


181, 

40 

561 

10 


177 

60 

20 

123 

30 

38 

35 

25 
33 
50 
12 

10] 

26 
50 
20 

7 


1321 

40 

56] 

9 


577 

2.034 

2,575 

817 

1,507 

1,890] 

1,971 

2,730 

1,138 

916 

1,903 

1,813 

1,008 

531 

1,081 


1.603] 


1,471 


691 


140,000 

40,000 

30,000 

0.39 

134,760 

121,776 

1.34 

66.000 

22,614 

0.83 

II  1.000 

1 10,900 

1.14 

40.000 

65.000 

0.  58 

27,025 

23.090 

0.40 

061,000 

. 

31,000 

1.19 

6.373 

3,099 

0  21 

30.360 

21.000 

1.05 

61,161 

44,463 

1.17 

19,868 

12,006 

0.75 

6,348 

4,414 

0.27 

8,975 

8,246 

0.62 

62,688 

68,532 

0  20 

100.000 

100.000 

1.04 

65,389 

65,751 

0.84 

33,093 

38. 1 1 1 

0.54 

29,944 

25,130 

. 

0.54 

. 

11,085 

17.207  0.24 

25,919 

19,750 

0.63 

20.000 

18,000 

0.53 

29,927 

23,249 

0.80 

rates,  f  , 


'  "talesmen.  t-Iiidudes  some  ind.  and  com'l.  sales,  vindudes  portable  lamps  and  radio.  ^Includes  some  refrigerators  sold  as  distributors.  “I-arge  part 
months  starting  July,  t^including  lamp  bulbs.  “Includes  dealer  sales.  “Give  trial  peri<xl.  f5-year  rental  purchase  plan. 
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Domestic  Appliance  Sales  by  Power  Companies 


pany 

1 

III 

^  3  S 

_  «  4) 

•K.=  1 

.Av,  .Annual 
Domestic 
Kw.-Hr. 
Consumption 

s 

c 

'sit 

O  S'> 

Averaite  | 

Revenue  Per 
Consumer 

Refrigerators 
Units  Sold  By 
Power  Cos. 

Refrigerators 
Units  Sold  By 
Dealers 

Pwr.  Co.  Est. 

1 

Ranges 
Units  Sold  By 
Power  Cos. 

Ranges 
Units  Sold  By 
Dealers 
Pwr.  Co.  Est. 

Water 
Heaters 
Units  Sold  By 
^  Power  C os. 

Water 
Heaters 
Units  Sold  By 
Dealers 
Pwr.  Co.  Est. 

Clothes 
W'ashers 
Units  Sold  By 
Power  Coe. 

U1  .thes 
WM.^hers 
Units  .Sold  Bv 
Il'ilers 

I’w  r  Co,  Eat. 

1935 

1935  1 

1934  1 

1  1935 

1  >935  1 

1  1935  j 

1934 

1  1935 

1934 

I  >935  1 

1934  1 

1  1935  1 

1934 

1  1935 

1  1934 

1  >935  , 

1934 

1  1935 

1934 

1935 

1  1934 

73. 

37,1451 

682' 

'  652 

1  4  79i$32.67 

199 

157 

921 

473 

347 

189 

124 

77 

193 

I  24 

'  6 

2 

284 

260 

l.04ii 

74. 

“<32.220 

786 

713 

5.20 

40.99 

3,375 

2,472 

1,310 

1.019 

359 

610 

20 

20 

423 

612; . 

1 

947 

1,449 

840 

;  ’6_52 

75. 

“•29,574 

364 

340 

560 

580 

400 

500 

"50 

26 

C19 

300 

280 

500 

76. 

25,961 

455 

429 

6  43 

29  25 

1,185 

976 

B|2 

"10 

220 

237 

77. 

24,200 

690 

670 

4.87 

33.62 

445 

287 

500 

600 

"  1,071 

"702 

50 

25 

C2A2 

C53 

93 

25 

78. 

“<22,820 

610 

544 

5.92 

36.07 

489 

262 

1,578 

931 

'425 

250 

54 

15 

161 

71 

6 

3 

255 

266 

2,075 

2  n<iA 

79. 

•<22,067 

520 

500 

6.60 

34.37 

618 

314 

1,125 

836 

43 

55 

42 

23 

9 

9 

6 

24 

305 

247 

394 

80. 

•<21,1 19 

571 

517 

5.65 

32.22 

95 

38 

1,462 

1,457 

339 

180 

30 

58 

42 

34 

4 

1 

249 

143 

1,508 

I.W 

81. 

18,955 

704 

660 

5.21 

36.70 

781 

869 

189 

133 

24 

1 

219 

271 

82. 

18,885 

870 

757 

4.40 

37.20 

328 

212 

904 

586 

"194 

"65 

13 

16 

'  93 

'52 

2 

2 

36 

45 

83. 

16,632 

541 

513 

6.  17 

34.05 

169 

47 

950 

642 

109 

16 

41 

32 

16 

4 

2 

2 

147 

33 

796 

402 

84. 

■<  14,877 

487 

438 

6.  50 

31.82 

232 

236 

747 

865 

184 

154 

3 

4 

59 

81 

235 

269 

300 

230 

85. 

“<10,541 

685 

574 

5.30 

36.40 

682 

1,168 

525 

ri69 

T75 

•91 

•40 

86. 

8,313 

553 

494 

6.29 

34.75 

14 

3 

977 

671 

124 

15 

55 

22 

48 

7 

3 

38 

2 

285 

1 

\n ' 

87. 

•<7,239 

530 

500 

5.86 

32.50 

95 

87 

100 

87 

4 

8 

4 

8 

1 

1 

85 

113 

67 

88. 

71037 

743 

678 

5.48 

40.78 

217 

162 

323 

272 

163 

62 

5 

5 

49 

7 

1 

125 

142 

406 

375 

89. 

6,550 

565 

500 

60 

35 

370 

200 

120 

40 

20 

20 

36 

4 

90. 

“<5,802 

600 

540 

5.00 

30.00 

42 

49 

90 

120 

6 

3 

1 

89 

106 

150 

1  130 
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dns 

91. 

146,522 

1,035 

993 

2.99 

1  30,96 

966 

552 

7,351 

3,806 

3,432 

1,297 

750 

559 

1,676 

8471 

561 

327 

92. 

101,995 

1,046 

993 

3  02 

31  61 

832 

552 

8,068 

5,000 

1,434 

818 

1,436 

475 

1,034 

708 

434 

432 

8,232 

6.000 

93. 

“‘1001247 

534 

502 

5.88 

31. 8j 

1,521 

1,223 

314 

196 

15 

17 

914 

1,013 

94. 

92,326 

790 

716 

4.70 

35.85 

Il7l2 

1,232 

5,833 

2,873 

1,562 

912 

4i5 

455 

438 

92 

8 

8 

495 

41 1 

8.783 

4634 

95. 

“<75,351 

1,020 

972 

3.74 

37. 14 

839 

681 

6,968 

4,557 

1,481 

1. 212 

738 

634 

330 

366 

7,063 

96. 

“<64,617 

645 

600 

4.77 

30.74 

290 

232 

6,635 

3,268 

255 

170 

126 

59 

416 

19 

134 

13 

292 

219 

3,803 

3,781 

97. 

“<59,592 

724 

706 

4.  77 

34.  54 

1  554 

1,569 

545 

374 

22 

10 

439 

553 

98. 

52,862 

1,665 

1,570 

2.31 

38.42 

"550 

444 

5,346 

2,905 

969 

376 

463 

i74 

1,178 

799 

127 

50 

531 

641 

5,073 

3,87) 

99. 

45,649 

1,287 

1,236 

2.99 

38.50 

618 

635 

3,715 

1,728 

1,058 

486 

485 

251 

821 

376 

187 

144 

1,054 

1,050 

4,287 

2,47)  j 

100. 

39,682 

1,276 

1,220 

3.30 

47. 18 

•  556 

544 

5, 163 

2, 123 

1,100 

827 

1,144 

572 

1,206 

321 

577 

703 

3,929 

2,932 

101. 

38,204 

980 

896 

3.86 

37.58 

1  307 

852 

2,000 

1,500 

1,527 

1,183 

283 

165 

698 

690 

102. 

21,805 

1,733 

1,673 

2.58 

44.72 

'670 

373 

b475 

893 

385 

199 

293 

256 

. i 

103. 

20,561 

623 

591 

5.66 

35.24 

415 

316 

1,000 

800 

«432 

124 

10 

10 

75 

58 

155 

284 

600 

501)  j 

Total 

10,872,187 

'■702 

''645 

«4.83 

'■34.94 

162,784 

126,982 

414,934 

30l,03o! 

93,606 

56,742^  25,9I8| 

14,094 

37,380' 

19,9041 

6,571 

3,570 

76,328 

74,792 

258,581| 

241.62)1 

“'Operate  some  gas  service  also.  "Rent  ranges.  '’Rent  water  heaters.  t>Rent  small  refrigerators.  ^Weighted  average.  ^Straight  line  average.  ®Six  months  sales  only 
"Active  sellitig  latter  part  of  l935only.  'Includes  E.A.R.  from  dealer  sales  of  refrigerators.  •'Includes  new  business  adv.  salaries,  supplies,  and  expense,  lamp  adv.  and  home- 
demonstration. 


survey  of  appliance  sales  for  the  full 
year  1935  may  be  taken  as  covering 
two-thirds  of  the  consumers  in  the 
country  who  purchase  energy  from 
public  utilities  that  sell  appliances. 
These  103  companies  last  year  sold 
$66,914,964  worth  of  domestic  appli¬ 
ances,  against  $55,155,943  in  1934. 
This  checks  well  against  mass  totals 
just  compiled  by  the  Edison  Electric 
Institute,  on  the  aggregate  appliance 
sales  of  practically  the  entire  industry. 
The  E.E.I.  figures,  a  single  total  em¬ 
bracing  all  types  of  appliances  sold, 
are  as  follows: 

..$80,727,000  1032  ...  $,')7,889,000 
..  73,244,000  1931  ...  112,850,000 

..  53,895,000 

These  totals  are  based  on  reports 
from  about  85  per  cent  of  the  industry 
and  projected  to  cover  the  remainder. 
They  include  lamp  bulb  sales,  which 
in  1935  amounted  to  $5,12l,0(X).  They 
show  that  though  1931  was  the  peak 
year  in  dollars,  more  refrigerators, 
ranges  and  water  heaters  were  sold  in 
1935.  Prices  were  lower. 

The  103  power  companies  covered 
by  this  study  showed  gains  right  down 
the  line  over  1934.  They  sold  28  per 


1935 

1934 

1933 


cent  more  refrigerators,  65  per  cent 
more  ranges,  88  per  cent  more  water 
heaters,  2  per  cent  more  clothes 
w  ashers,  10  per  cent  more  ironing  ma¬ 
chines,  7  per  cent  more  vacuum 
cleaners  and  12  per  cent  more  miscel¬ 
laneous  and  small  appliances.  As 
already  noted,  the  effort  was  clearly 
concentrated  on  the  three  major  load 
builders. 

And  sales  by  the  dealers  in  the  ter¬ 
ritories  reported  by  these  companies 
ran  the  same  way.  These  dealers  sold 
38  per  cent  more  refrigerators,  84  per 
cent  more  ranges,  84  per  cent  more 
water  heaters,  7  per  cent  more  clothes 
washers,  46  per  cent  more  ironing  ma¬ 
chines,  10  per  cent  more  vacuum 
cleaners  and  10  per  cent  more  miscel¬ 
laneous  and  small  appliances.  The 
dealers  showed  a  better  gain  than  the 
power  companies  on  refrigerators  and 
ironing  machines. 

Of  the  103  utilities  reporting,  esti¬ 
mates  on  dealer  sales  were  provided 
by  83  on  refrigerators,  74  on  ranges, 
50  on  water  heaters,  61  on  clothes 
washers,  60  on  ironing  machines,  51 
on  vacuum  cleaners  and  39  on  small 


appliances.  In  most  of  these  terri¬ 
tories,  where  no  dealer  range  or  water 
heater  sales  were  reported,  the  dealers 
are  probably  not  selling  these  two  ap¬ 
pliances.  But  in  the  case  of  the  other 
appliances  it  just  means  that  these 
power  companies  do  not  check  on  what 
their  consumers  are  putting  on  the 
lines  and  they  do  not  know  what  the 
dealers  are  selling  them. 

In  the  territories  covered  by  reports 
on  both  utility  and  dealer  sales  the 
power  companies  last  year  sold  24  per 
cent  of  the  refrigerators,  75  per  cent 
of  the  ranges,  84  per  cent  of  the  water 
heaters,  12  per  cent  of  the  clothes 
washers,  28  per  cent  of  the  ironing 
machines,  14  per  cent  of  the  vacuum 
cleaners  and  22  per  cent  of  the  small 
appliances.  And  the  figures  on  iron¬ 
ing  machines  stick  out  like  a  sore 
thumb,  because  this  appliance  build? 
load  and  is  still  in  its  pioneering  stage. 
It  needs  more  support  if  it  is  to  wm 
popularity  soon  and  become  profit¬ 
able,  fast-moving  merchandise. 

All  this  makes  a  very  pretty  picture, 
for  it  means  a  large  increase  in  annual 
revenue  to  the  power  industry  at  a 
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and  Local  Dealers  for  the  Full  Year  1935  (Concluded) 


IroninR 
Mn-hines 
jut#  Sold  by 
P(..ei  Cos. 

H)5  1934 

IroniiiR 
Machines 
Units  Sold  By 
Dealers 
Pwr.  Co.  Est 

Vacuum 
Cleaners 
Units  Sold  By 
Power  (7o8. 

V'acuum 
(Meaners 
Units  Sold  By 
Dealers 

Pwr.  Co.  Est. 

Misc.  Small 
.\ppliances 

Units  Sold  By 
Power  Cos. 

Total  Sales  of 
.\11  .\ppliances 

By  Power  Cos. 

Annual  Rev. 

1  Increase  from 
Pwr.  Co.  Sales 

.  Power  Co.  Appl 
Sales  per 
Consumer 

Power  Co. 
Salesmen  and 
W omen  on 
Domestic 
Load 

£  3 
a  a 

S  S 

S  £ 

Power  Co. 
-Vdvertising 
Expenditure 

t€  U 

S  V 

£  3 

iid 

1935  1 

1934  j 

1935  1 

1934  1 

1935  1 

1934  1 

i  1 

1934  I 

1935  1 

1934  1 

1935  1 

1  '”5  1 

1  1 

1934  1 

1935 

1935  1 

1934  1 

1935 

160 

87 

I20| 

72' 

182' 

'  256 

'  547 

336 

8.502! 

7,467 

$203,900 

$129,600 

$106,131 

$5.49 

1  33 

808 

1  $64,329 

$41,353 

1  $1.73 

201 

62 

49 

187 

283 

938, 187 

826  004 

211,1)0 

29.  12 

55i  49 

i  587 

35 

400 

300 

500 

500 

200,000 

200,000 

35,000 

6.76 

30 

1  20 

j  980 

15,000 

12.000 

0.51 

3 

157 

147 

1,698 

1,408 

31 1,898 

263, 1 70 

50,484 

12.01 

26 

20 

998 

20,989 

18,296 

0.81 

3 

34 

22 

1,262 

i;i35 

249,000 

180,000 

10.  29 

10 

7 

2,420 

3,000 

2.000 

0. 12 

52 

116 

90 

167 

3!  40  3 

t-224,157 

146,354 

31,479 

9.82 

34 

31 

612 

9.910 

3 

30 

44 

i  i4 

69 

250 

I7!I64 

15,000 

181,928 

115,920 

8.24 

15 

14 

1,471 

15,184 

22.068 

0.69 

133 

39 

74 

'239 

138,208 

69,313 

43,470 

6.S4| 

24 

16 

880 

8,665 

5,606 

0.41 

25 

34 

206 

376 

1,702 

1,541 

242,413 

265,077 

36,542 

I2.79I 

21 

18 

903 

34,270 

29,224 

1.81 

3 

65 

79 

3, 1 34 

2,860 

108,881 

85,541 

20.340 

5.77 

12 

12 

1,574 

16,203 

19,274 

0.86 

7 

44 

27 

52 

953 

75,488 

23,914 

9  326 

4  54 

21 

14 

792 

6,003 

2,604 

0.36 

52 

6 

125 

136 

iso 

100 

81,824 

78,279 

14.952 

5.50 

12 

9 

1,240 

4,653 

3,797 

0.31 

184,269 

44,757 

45,000 

17.48 

15 

10 

703 

7,562 

5,165 

0.72 

20 

12 

12 

2 

835 

280 

43,617 

10,747 

8,008 

5.25 

6 

2 

1,386 

1,783 

689 

0.21 

13 

17 

12 

17 

168 

129 

168 

129 

1,684 

1,500 

58,822 

61,055 

4,030 

8.  13 

9 

9 

804 

2,573 

2,681 

0.36 

23 

16 

12 

3 

87,049 

68,006 

12,437 

12.37 

9 

8 

782 

30,000 

14,000 

4.58 

2 

2 

3,275 

liM 

1  7, 

20 

10 

109 

80 

60 

60 

593 

540 

45,973 

40,000 

17,406 

7.92 

7 

6 

829 

4,424 

3,983 

0.76 

IV — WESTERN — West  of  Rocky  Mountains 

1 

1  838.627'  330.998 

250,648 

5.72 

80 

!  30 

1  1.832 

11’ 

145 

100 

50 

I63' 

213 

2,954 

2,000 

7,043 

5,306 

599,376 

402,672 

112.085 

5.88 

55 

29!  1,854 

53,265 

38,477 

0.52 

209 

1,127 

1,067 

12,572 

12,738 

706,640 

648, 1 80 

7.05 

65 

60 

1,542 

83,457 

76.283 

0.83 

iio 

74 

352 

206 

863 

764 

4,260 

3,702 

8,755 

5,634 

815,817 

626,920 

136,845 

8.84 

49 

47 

1,884 

70,000 

60,000 

0.76 

80 

1,310 

730 

157 

237 

2,610 

3,565 

8,813 

8,265 

296,980 

266,380 

253,833 

3.94 

38 

37 

1,983 

11,341 

18,204 

0.  15 

lb 

80 

720 

405 

211 

273 

1,954 

1,127 

3,892 

3,148 

236.153 

139,973 

119,060 

3.65 

14 

12 

4,616 

48,300 

41,208 

0.75 

104 

480 

361 

"266,132 

"227,535 

611,921 

550,560 

93,000 

10.27 

40 

20 

1,489 

32,000 

27,000 

0.54 

594 

684 

2,269 

1,850 

5,132 

4,953 

438,996 

336,728 

«359.943 

8.30 

28 

21 

1,888 

65,486 

54.000 

1.24 

206 

315 

99 

171 

180 

1,046 

554 

448,781 

349,114 

110,000 

9.83 

42 

38 

1,087 

36,127 

33,346 

0.79 

W 

117 

360 

75 

281 

241 

622 

518 

9,538 

4,995 

490,617 

387,587 

95,441 

12.36 

67 

51 

592 

23,297 

12,336 

0.59 

i:5 

104 

159 

198 

3,121 

3,212 

485,451 

411,419 

129,350 

12.71 

25 

24 

1,528 

17,659 

14,325 

0.  46 

71 

56 

54 

24 

811 

796 

330,674 

228,800 

82,250 

15.17 

22 

21 

991 

9,830 

8,836 

0  46 

30 

10 

10 

228 

163 

500 

400 

4,382 

4,992 

168,949 

138,543 

8.23 

12 

•  12 

1,713 

3,600 

3,500 

0.  18 

‘•^1' 

1  16.066 

23.258 

'  15,917 

54.910  51,497.  144,928 

131,237 

1,398,084 

1,245,020 

1  66,914,964!  53,155,943 

11,718,498 

>6 

sd 

»e 

5.930 

4,974 

"1,833 

4,189,023 

3,783,773 

"0  39 

'Does  not  include  store  salesmen.  t-Includes  some  ind.  and  com’l.  sales.  -Mlncludes  portable  lamps  and  radio.  '^'Includes  some  refrigerators  sold  as  distributors.  "Large  part  for 
crates.  ^Tor  six  months  staring  July.  "Including  lamp  bulbs.  "Includes  dealer  sales.  "Give  trial  period.  ^S-year  rental  purcha.se  plan 


time  when  it  is  sorely  needed.  The  83 
companies  that  reported  the  estimated 
annual  revenue  expected  from  the 
sales  made  by  them  show  an  aggregate 
gain  in  gross  income  of  SI  1,718,498  as 
a  result  of  these  merchandising  opera¬ 
tions.  And  this  does  not  embrace  the 
current  consumption  of  all  the  appli¬ 
ances  sold  onto  their  lines  by  the 
dealers.  But  when  you  look  into  the 
results  obtained  by  individual  com¬ 
panies,  the  poor  showings  as  well  as 
the  good  ones  become  conspicuous. 

The  average  appliance  sales  })er  do¬ 
mestic  consumer  run  all  the  way  from 
one  case  of  S29.12  in  the  Middle  West 
and  highs  of  $22.97,  $20.43  and  $9.74 
in  the  Southeast  to  lows  of  $1.85  in 
the  Middle  West,  $1.84  and  $1.20  in 
the  Northeast  and  $1.55  in  the  South¬ 
east.  Surely  this  is  too  great  a  spread 
hetween  companies  that  are  actively 
*<lling  appliances. 

At  the  same  time  the  annual  do¬ 
mestic  consumption  averages  as  of 
Decenilter  31,  1935,  reported  by  these 
companies  show  the  same  wide  diver- 
rCnce  in  the  extent  of  the  domestic 
load  which  has  been  built  up  on  these 


systems  over  the  past  year.  Here  we 
have  highs  of  1,733,  1,655,  1,287  and 
1,276  kw.-hr.  per  residence  customer 
in  the  far  West,  where  range  satura¬ 
tion  has  been  developed  beyond  the 
balance  of  the  country,  and  highs  of 
1,039,  997,  966,  916  and  901  in  the 
Southeast,  where  merchandising  has 
been  so  active  in  the  last  several  years 
under  the  pressure  of  the  T.V.A. 
threat. 

We  also  find  816,  792  and  788  in 
the  Northeast  and  in  the  Central  area 
870  and  788.  But  from  there  they  go 
“down,  be-low,  be-low”  like  the  music, 
into  the  600s,  500s  and  400s,  the  depths 
being  struck  by  a  392  in  the  Northeast 
and  a  364  in  the  Central  area. 

Some  splendid  increases  in  average 
annual  domestic  consumption  are  re¬ 
corded.  There  were  gains  of  192,  177, 
161  and  151  kw.-hr.  made  in  the 
Southeast  and  a  gain  of  162  hy  one 
Northeastern  company.  These  repre¬ 
sent  percentage  gains  of  25,  26,  21,  17 
and  28,  respectively,  in  the  growth  of 
domestic  usage  on  these  systems. 

The  average  cost  of  the  service  to 
the  customer  runs  all  the  way  from 


7.26  down  to  2.31  cents  per  kilowatt- 
hour.  The  average  revenue  per  do¬ 
mestic  consumer  shows  highs  of  $55.46 
and  $43.48  in  the  Southeast,  $47.18 
and  $44.72  in  the  far  West  and  $44.88 
and  $43.88  in  the  Northeast  and 
$42.76  and  $42.43  in  the  Central  area. 
There  are  lows  of  $28.52  and  $28.10 
in  the  Northeast,  $28.41  in  the  South¬ 
east,  $30.74  on  the  Coast  and  $29.25 
in  the  Central  area.  In  all,  55  com¬ 
panies  reported  an  increase  in  average 
revenue  per  domestic  consumer.  The 
balance  were  probably  all  affected  by- 
rate  reductions  in  1935,  from  which 
they  had  not  yet  recovered,  by  load 
building. 

To  accomplish  all  this,  these  utili¬ 
ties  employed  956  more  salesmen  and 
women  in  1935  than  the  year  previous. 
This  was  an  increase  of  19  per  cent, 
though  it  does  not  allow  for  one  com¬ 
pany  that  reported  on  personnel  for 
1935  only.  But  they  employed  only 
nine  men.  One  company  took  on  50 
more  people,  an  increase  of  167  per 
cent  in  the  selling  staff.  Another 
added  49,  a  jump  of  37  per  cent;  an¬ 
other  153,  a  jump  of  29  per  cent;  an- 
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Table  I — Trends  in  Appliance 
Rental 


Detail  ot  rentals  l)y  ronipanies  in  tabulations  in¬ 
dicated  as  eneaced  in  rental  of  appliances. 


R  ingcH 

Water  Heaters 

Refrigerators 

f'om- 

He 

ritini 

Rent 

<d 

Rented 

1935 

1934 

1935 

1934 

1935  1934 

4 

2.980 

885 

1.070 

5 

201 

182 

1 1 

495 

1,282 

12 

424 

88 

14 

346 

400 

47 

19 

58 

27 

105 

200 

28 

89 

35 

6 

15 

38 

2 

90 

45 

29 

*  204 

31 

1 1 

1,196  _ 

47 

2,456 

2,381 

575 

48 

122 

307 

96 

199 

49 

25 

*  -3 

16 

56 

182 

63 

73 

60 

74 

73 

63 

1,082 

756 

434 

381 

71 

455 

278 

591 

236 

72 

98 

75 

25 

4 

76 

140 

42 

77 

498 

1,015 

287 

115 

82 

353 

495 

292 

423 

98 

119  .... 

103 

15 

Rental.s  by 

compaities  that 

sell  no 

api)liances 

2 

1,070 

805 

9 

431 

246 

46 

58 

12 

1.042 

626 

450 

365 

18 

10 

1 

I'otal 

10,663 

5,928 

7,233 

4  237 

1.890  .  . 

Other  51,  or  29  per  cent  more,  and 
another  42,  or  20  per  cent  more. 

The  same  old  divergence  shows  in 
the  number  of  customers  a  salesman 
is  supjtosed  to  cover.  It  runs  in  1935 
from  highs  of  12,708,  9,397  and  7,194, 
all  in  the  Northeast,  to  lows  of  472  in 
the  Northeast,  531  and  577  in  the 
Southeast.  587  in  the  Central  area  and 
.592  in  the  far  West.  There  is  a  bit 
of  encouragement  in  this,  however,  for 
in  the  similar  Electrical  World  tab¬ 
ulation  for  the  year  1934,  published 
on  March  2  last  year,  there  was  one 
case  where  one  salesman  was  supposed 
to  cover  25,938  consumers. 

These  companies  last  year  expended 
$4,189,023  for  advertising  to  build 
domestic  load,  which  was  11  per  cent 
more  than  in  1934.  Some  companies 
spent  as  high  as  $1.81,  $1.73  and  $1.34 
per  domestic  consumer  and  some  as 
low  as  15,  14  and  12  cents. 

And  some  of  them  offered  major 
load  builders  on  a  rental  proposition 
as  an  inducement  to  accelerate  sales. 
In  a  word,  15  companies  rented  9,180 
ranges,  which  was  an  81  per  cent  in¬ 
crease  in  rentals  by  them  over  the  year 
previous.  Also,  sixteen  companies 
rented  5,607  water  heaters,  which  was 
88  })er  cent  more  than  they  rented  in 
193.5.  Also,  three  companies  rented 


Table  II — Unit  Sales  of 
Domestic  Appliances 


Based  on  companies  that  estimated  dealer  sales' 


Power 

Dealer 

Company  Sales, 

Sales, 

Appliance 

per  Cent 

I>er  <  'eat 

Refrigerators . 

24 

76 

Ranges . 

75 

25 

Water  heaters . 

84 

16 

Clothes  washers. .  .  . 

12 

88 

Ironing  machines..  . 

28 

72 

Vacuum  cleaners. . . 

14 

86 

Small  appliances.  .  . 

22 

78 

1,890  small  refrigerators,  whereas 
none  were  reported  by  them  for  the 
year  before.  Gas  service  was  provided 
to  some  extent  by  01  of  the  103  power 
systems  reporting. 

All  this  applies,  of  course,  to  utili* 
ties  that  are  actively  selling  domestic 
appliances  at  retail.  The  smaller  table 
of  twenty  companies,  that  do  no  mer¬ 
chandising  themselves,  shows  some  in¬ 
teresting  comparisons.  Their  annual 
domestic  consumption  averages  run 
from  1,177  to  489  and  their  domestic 
revenue  averages  from  $45.03  to 
$20.20.  It  shows  little  difference  from 
the  situation  of  those  companies  that 
are  actively  selling.  It  would  a|)i)ear, 
however,  that  the  utilities  which  are 
merchandising  are  moving  ahead  more 
rapidly,  for  among  the  companies 
which  are  leaving  all  the  appliance 
selling  to  the  local  trade  there  are  no 
spectacular  gains  in  growth  of  average 
consumption.  The  largest  increases 
over  1934  were  1 14  and  10.5,  or  13  and 
10  per  cent,  respectively. 

These  utilities  appear  to  have  no 
more  knowledge  as  to  what  the  dealers 
sell  onto  their  lines  than  those  that  are 
in  the  retail  business  themselves. 
Dealer  sales  are  reported  by  sixteen 
on  refrigerators,  fifteen  on  ranges, 
eleven  on  water  heaters,  eight  on 
clothes  washers,  nine  on  ironing  ma¬ 
chines,  eight  on  vacuum  cleaners  and 
six  on  small  appliances. 

No  attempt  is  made,  however,  to 
draw  any  other  comparisons  between 
the  merchandising  and  non-merchan¬ 
dising  companies  or  between  the  indi¬ 
vidual  systems  listed  in  the  large 
tabulation.  Local  conditions  as  to 
load  and  rate  and  sales  proficiency  are 
reflected,  but  many  other  condition? 
are  involved  which  cannot  be  indi¬ 
cated  in  such  a  survey.  But  the  figures 
tell  a  story  of  success — or  lack  of  suc¬ 
cess — in  building  load  and  revenue 
and  are  worth  studying. 


’''R<>du<'tii»i  in  number  on  rental. 


Table  III — Where  ibe  Power  Companies  Sell  No  Appliances 

( 'onauinption,  growth  of  load,  avpr.age  rate,  revenue  and  salesmen  and  advertising  per  eonsunier  reporte<l  by  a 
group  of  utilities  that  do  not  themselves  merchandise. 


Total 

Av. 

.\nnual 

i  § 

0.  — 

d.  O' 

tc  u 
c  o 

d 

Domestic 

Consumers 

Domestic 

Consumption 

<  t 

.  O' 

.•  t 

\o.  of 
Sale>smen 

Advertising 

l-’xjM'iiditure 

'Z  3 

41  3 

^  P 

1935 

1934 

1935 

1934 

<,  ^ 

;;  /.  v- 

1935 

1934 

1935 

1934 

1 

645.877 

638.709 

493 

481 

$30. 40 

6.  16 

98 

89 

2 

'•583,61 1 

549,91  1 

'763 

'722 

31  46 

4,  13 

261 

244 

$200,257 

$153,210 

0.34 

3 

'•542,699 

527,185 

761 

715 

31.56 

4.  15 

'160 

"177,566 

"131,072 

0.32 

4 

396,157 

395,910 

738 

691 

29.  26 

4  20 

130 

100 

160,000 

129,990 

0,40 

5 

300.092 

294,923 

561 

546 

33.62 

5.  99 

6 

146,009 

140,81  1 

1.008 

941 

33.  53 

3.  33 

17 

19 

7 

'’ll  1,494 

1  1  1,067 

602 

569 

42.72 

7.  10 

4 

4 

8 

94,278 

91,167 

648 

603 

37  58 

5.83 

1  1 

1  1 

40,000 

40,000 

0.42 

9 

'79,690 

75.880 

"'•61  1 

"'570 

33.  14 

5.42 

10 

8 

10 

'•77,681 

76,067 

674 

621 

28.52 

4  23 

1 

1 

10,000 

7,500 

0.13 

1  1 

73.426 

72,010 

682 

643 

34.  80 

5.  10 

31 

23 

25,813 

21,170 

0.35 

12 

58,972 

57,935 

"'973 

"'859 

39.87 

4.  10 

22 

19 

41,000 

29,000 

0.70 

13 

'•56.069 

54,625 

760 

693 

41.26 

5.40 

28 

25 

20,000 

20,000 

0.  36 

14 

'’51,661 

50,221 

528 

502 

26.  20 

4.97 

17,782 

15,842 

0.34 

15 

'•50.230 

48.835 

680 

642 

37  79 

5.  55 

10 

6 

30.000 

28,000 

0.60 

lb 

32.577 

31,690 

1,177 

1.165 

32,03 

2.  72 

21 

10 

41,215 

27,333 

1.27 

17 

17,993 

17,404 

489 

467 

29.  42 

6.02 

3 

2 

8.000 

10,000 

0.44 

18 

'17,762 

17.842 

"585 

"536 

29.50 

5.04 

7 

5 

7,000 

7,000 

0.39 

19 

'10, 113 

9.719 

769 

678 

44.  17 

5  75 

3 

3 

8,687 

6,088 

0.86 

20 

'•8.908 

8.792 

1,028 

923 

45.03 

4.  36 

3,500 

4,000 

0.39 

I’otal 

3  355  299 

3,270.703 

'727 

'678 

-'34  59 

«4  76 

817 

569 

$790,820 

$630,205 

-to.  49 

-♦.'■'Iraight  lineaveiage.  tiWeightt-d  average. 

'’Operate  some  gas  service  also. 

"Rent  rangi-s.  'Rent  water 

heaters.  f'S'll  both  electric  and  gas  appliances.  <''Electri<’  only. 
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Building  IJp  the  Load 

I\et€  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


Appliances  Desired 
by  Rural  Prospects 

A  study  of  the  major  appliances  de¬ 
sired  by  prospects  for  rural  service  in 
Massachusetts  revealed  that  the  radio, 
water  pump  and  washing  machine 
were  the  most  coveted  devices.  This 
stud\,  which  was  part  of  a  survey  of 
rural  electrification  in  Massachusetts 
conducted  by  the  F.E.R.A.  of  that 
state,  was  based  on  replies  to  inquiries 
as  to  the  appliances  prospects  would 
purchase  and  install  during  the  first 


100'^  -  5  474  -  t  o  to  I  prospec  t  s 

33.B%-l8S2-woiter  pump(house) 
30.2%-  1655- washing  machine 
24.l%-l320- refrigerator 

■  5.0% -274-  a  I  purpose  motor  (under  3-hp) 

1 2.1%- 116-all  purpose  motor- (over  3-hp) 

1 1.8%-  99-  range 

I  0.7%- 41  -  water  heater 

Relative  appeal  of  appliances  on 
Massarhusettsi  farms 

year  of  service  on  extensions  for  which 
the  ratio  of  capital  cost  to  revenue 
was  15  to  1. 

Of  the  5,474  prospects  contacted 
4.626,  or  84.3  per  cent,  stated  that 
they  would  purchase  radios  during  the 
first  year,  1,832  expressed  a  desire  for 
domestic  water  pumps,  while  1,655  de¬ 
sired  washing  machines.  The  com¬ 
plete  breakdown  is  shown  in  the 
acconi{)anying  chart. 

• 

§27  Yearly 
From  Ranges 

Anal  y^is  of  217  range  installations 
selected  from  all  districts  (except  one) 
of  the  Central  Maine  Power  Company 
shows  that  the  average  annual  revenue 
derived  llierefrom  is  about  S27.  This 
study  was  made  to  avoid  drawing 
hasty  comdusions  based  on  relatively 
sniall  sections.  While  the  arithmetic 
a\erage  was  about  S27,  nearly  50  per 


Revenue  increases  from  adding 
electric  ranges 

Ba.sed  on  analysis  of  217  customers.  Note 
that  33  produced  from  $16-$20  more  rev¬ 
enue  per  year;  five  produced  $l-$5 ;  one 
produced  $7fi-$80,  while  155  produced  be¬ 
tween  $ll-$40.  Taken  as  a  whole,  they 
averaged  $27,  but  50  per  cent  produced  $25 
or  less. 

cent  of  the  customers  produce  annual 
revenues  of  S25  or  less.  Attention  is 
called  to  the  fact  that  no  adequate 
study  has  been  made  of  the  return  of 
short-term  customers,  although  a  few 
are  covered  in  this  analysis.  The  com¬ 
pany  believes  they  would  not  produce 
one-third  the  reported  average  reve¬ 
nue.  It  is  interesting  that  seven  of  the 
customers  produced  less  revenue  after 
installation  of  a  range  than  before. 

In  preparing  this  analysis  the  con¬ 
sumption  before  and  after  installation 
of  the  range  was  employed  and  the 
present  rate  applied  to  both  values  to 
offset  the  effect  of  rate  reductions. 
Only  customers  who  had  had  a  range 


installed  for  twelve  consecutive 
months  and  who  during  that  period 
had  added  no  other  major  appliance 
were  included. 

• 

New  Light  Technique 
Focuses  Merchandise 

All  pendant-type  lighting  fixtures 
were  eliminated  and  modern  recessed 
reflectors  used  in  a  large  San  Fran¬ 
cisco  market.  Customers  do  not  have 
their  eyes  attracted  to  a  line  of  glaring 
lighting  units.  They  are  attracted  to 
the  merchandise  itself  due  to  the  high 
intensity  of  light  directed  upon  it. 
Foot-candle  meter  readings  show  from 
30  to  55  ft.-candles  on  the  meat  coun¬ 
ters,  from  3.5  to  60  ft.-candles  on  the 
vegetable  displays,  65  ft.-candles  on 
the  poultry  counter  and  from  20  to  25 
ft.-candles  in  the  grocery  department. 

Lighting  in  the  windows  is  between 
250  and  425  ft.-candles,  the  entire 
front  of  the  store  being  of  glass. 

For  main  store  lighting  200- watt 
and  500-watt  lamps  are  used,  being 
spaced  on  5-ft.  centers.  In  the  win¬ 
dows  500-watt  receptacles  are  used, 
being  lamped  with  300-w'att  globes. 
There  are  nineteen  of  these  units  in 
each  window  and  approximately  60 
units  in  the  store  proper.  The  total 
connected  lighting  load  is  25.5  kw., 
which  is  many  times  that  of  the  mar- 


Reflectors  recessed  in  the  ceiling  eliminate  glare  and  focus  customers’ 
attention  on  the  goods 
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which  ia  50%  of  your  January  domestic  electric  bill.  This  certificate  may  be  used  as  cash 
in  the  amount  hereon  specified  as  full  or  part  payment  on  any  electric  aimlUnce  or  mer¬ 
chandise  list^  on  the  reverse  side,  when  purchased  from  an  accredited  local  dealer. 


MR.  JOHN  DOE 
1936  JANUARY  ST. 
ILECTRIC. CALIF. 


TO  DEALEItS— Only  one  Cer¬ 
tificate  accepted  on  any  one 
transaction.  All  appliances 
sold  under  this  plan  must  bear 
Underwriter’s  approval  tag. 

TMJ  eiKIHT  IS  MID  VTCS  FUMMRI  M.  IMS 


Reprodurtion  of  electrical  gift  certificate  issued  by  the  Coast  Counties 
Gas  &  Electric  Company  to  stimulatt*  merchandise  sales 


kets  of  similar  size  and  indicative  of 
the  load-building  value  of  selling 
modern  lighting  for  merchandising 
psychology. 

Cost  of  Adding 
Power  Load 

What  any  electric  utility  can  afford 
to  spend  to  add  power  load  to  its  sys¬ 
tem  is  a  matter  determined  entirely 
by  local  conditions.  Therefore  the  ac¬ 
companying  figures  of  cents  paid  per 
dollar  of  estimated  added  power  reve¬ 
nue  are  not  presented  as  typical,  but 
simply  to  show  the  range  of  such  costs 
in  a  group  of  companies  operating  in 
areas  where  power  loads  are  mostly 
in  consumer-goods  production.  These 
companies  are  in  the  Middle  West 
group  and  all  their  costs  for  adding 
power  load  combine  into  those  shown 
in  the  table  for  the  parent  company 
and  which,  perhaps,  may  be  taken  as 
typical. 

The  table  shows  comparisons  of 
estimated  annual  revenue  from  new 
power  business  added  in  1934  with 
estimated  annual  revenue  from  new 
business  budgeted  to  be  added  in 
1935,  both  stated  in  money,  in  per 
cent  of  gross  revenue  from  power  sales 
for  the  previous  year  and  in  cents  ex¬ 
pended  to  secure  each  dollar  of  new 
business. 


Gift  Certificates 
Stimulate  Sales 

An  unusual  sales  stimulant  is  found 
in  the  electrical  merchandise  certificate 
plan  developed  by  the  Coast  Counties 
Gas  &  Electric  Company,  Santa  Cruz, 
Calif.  Under  the  plan  all  domestic 
customers  of  the  utility  were  presented 
with  a  gift  certificate  amounting  to  50 
per  cent  of  their  electrical  bill  for 
January.  This  certificate  could  be 
cashed  by  the  customer  at  any  elec¬ 
trical  dealer  store  at  its  full  face  value 
as  payment  for  an  electrical  appliance. 
In  other  words,  a  customer  with  a  $4 
electric  bill  will  be  presented  with  a 


certificate  for  $2,  the  full  amount  of 
which  he  can  apply  against  the  pur¬ 
chase  of  an  appliance. 

The  utility  refunds  the  dealer  the 
amount  of  the  certificates  which  he 
has  taken  in,  less  10  per  cent.  It  is  ex¬ 
pected  that  a  large  number  of  the  cu.-- 
tomers  of  the  company  will  have  taken 
advantage  of  this  free  gift  offer  during 
the  month  of  February,  the  offer  ter¬ 
minating  on  February  29. 

• 

Ironer  Shoes  for 
Drying  Blue  Prints 

By  H.  R.  STEVENSON 


Table  of  Added  Power  Business  and  What  Was  Paid  for  It 


-  -  - - -1934- 

.\nnuul  Keveiiue  from 

Cents 

1935- 

Ivftimated  Revenue  from 

Cents 

Added  Loud 

Coet/Dollar 

Added  Load 

Coet/Dollar 

Per  Cent 

In 

of  Estimated 

Per  Cent 

In 

of  Estimated 

Company 

of  '33Gro«a 

Dollara 

New  Revenue 

of '34  Gross 

Dollars 

New  Revenue 

a . 

14.9 

22.460 

0 

12.4 

20,000 

2 

b . 

14.8 

275,235 

1 1 

11.6 

185,000 

15 

c . 

6.2 

57,131 

32 

9.9 

1 10,000 

2) 

d . 

7.3 

14,546 

21 

8.8 

18,500 

22 

e . 

2.2 

2,309 

0 

8.0 

11,500 

4 

f . 

0 

0 

0 

7.3 

1,766 

14 

K . 

15.9 

43,970 

9 

7.0 

18,000 

21 

h . 

13.2 

33,965 

2 

6.9 

15,000 

3 

\ . 

6.3 

165,798 

4 

6.8 

180,550 

16 

j . 

4.9 

3,167 

0 

6.0 

3,600 

0 

. 

6.  J 

9  is,  117 

11 

5.9 

S78.0i7 

17 

I . 

4.2 

71,052 

12 

5.7 

100,000 

16 

in . 

5.3 

89.779 

6 

5.2 

92,000 

12 

n . 

8.7 

85,822 

14 

4.4 

43,750 

33 

o . 

0.3 

1,533 

30 

4.4 

1 5,000 

17 

p . 

5.8 

43,086 

32 

4  3 

30,000 

45 

<1 . 

4.6 

*  3,215 

7 

4.3 

3,000 

5 

r . 

4.3 

5,275 

2 

4.2 

5,000 

4 

8 . 

3.0 

2,039 

22 

3.3 

2,000 

24 

t . 

4.0 

5,130 

4 

3.2 

4,000 

9 

u . 

2.5 

9.297 

3 

2.7 

10,000 

4 

V . 

0.5 

1,933 

9 

2.  3 

7,361 

16 

w . 

0.8 

3,375 

1 

0.3 

1,000 

25 

♦This  18  the  tot.il  for  all  Middle  West  companies.  If  each  company  did  as  well  as  the  best  in  1935,  Middle 
West’s  added  power  revenue  would  be  $2,040,000.  If  all  did  only  as  well  as  the  company  with  the  smallest 
K..\.U.  budgeted  for  1935,  Middle  West’s  added  revenue  from  new  ptower  btisiness  would  be  only  $40,500. 


Detroit  Ediston  Company, 

Detroit,  Mich. 

In  many  drafting  rooms  in  any 
fairly  large  city  there  are  in  use  blue¬ 
printing  machines  of  an  honorable  an¬ 
tiquity,  but  which  are  yet  sturdy  and 
adequate  performers  even  though  they 
lack  most  of  the  refinements  of  more 
modern  designs.  The  owners  of  these 
machines  hesitate  to  junk  them  and 
invest  in  newer  models  and  are  usually 
quite  receptive  to  suggestions  for 
modernizing  them. 

One  suggestion  that  has  given  new 
lease  of  life  to  several  of  these  veterans 
in  Detroit  and  has  incidentally  helped 
to  build  utility  load  is  that  the  old 
combustion  heat  dryer  be  discarded 
and  its  place  taken  by  a  roll  on  which 
is  mounted  a  couple  of  standard  1|- 
kw’.  ironer  shoes,  end  to  end  to  cover 
the  whole  width  of  paper  in  the  ma¬ 
chine.  The  thermostatically  controlled 
shoes  both  dry  and  iron  the  output 
and  they  are  installed  so  that  they 
may  be  lifted  back  to  prevent  the 
paper  from  being  scorched  when  its 
travel  is  stopped. 
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An  Innovation 


m 

Utility 

Rate 

Studies 

^'T^HROUGH  the  use  of  this  new  machine, 
Recording  and  Statistical  Corporation  is 
prepared  to  relieve  you  of  the  entire  burden  of 
bill  analysis — delivering  to  you  reports  the  way 
you  want  them — promptly  and  accurately. 

Whether  you  maintain  an  analysis  currently,  or 
undertake  a  special  compilation  when  rate 
changes  are  being  considered,  this  new  method 
has  actually  proved  great  savings  over  hand  or 
other  machine  methods. 

You  will  readily  see  why  this  new  machine  is 
the  practical  answer  to  your  bill  analysis 
problems. 


R  &  S  Bill  Frequency  Analyzer:  This  machine  was  especially  de¬ 
veloped  for  our  Public  Utility  rate  service.  The  kw.-hrs.  billed  are 
entered  on  a  standard  adding  machine  keyboard.  The  adding  ma¬ 
chine  produces  a  tape  of  all  items  and  accumulates  a  consumption 
total,  which  serves  as  a  control.  At  the  same  time  electrically  oper¬ 
ated  accumulating  registers  build  up  and  summarize  totals  showing 
the  number  of  bills  occurring  for  each  kw.-hr.  step. 


From  a  Feature  Article, 
Electrical  World,  February  29,  1936 

by 

S.  MURRAY  JONES 

"Appreciably  lower  costs,  quicker  results  and 
avoidance  of  staff  increases  show  the  superi¬ 
ority  of  new  machine  method  over  prevailing 
methods  of  consumption  analysis.” 


Write  for  reprint  of  the  Electrical  World  article 

Recording  &  Statistical  Corporation 

The  World* s  Largest  Statistical  Service  Organization 

102  Maiden  Lane,  New  York 

BOSTON— PHILADELPHIA— CHICAGO— DETROIT— OKLAHOMA  CITY— MONTREAL— TORONTO 
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THE  STAR 

METER 

SEAL 

MAKES  METERS 
TAMPERPROOF 


A  timple,  inexpensive  porcelain  cap  that 
teals  all  type  CS  meters  effectively  and  per¬ 
manently — cannot  be  removed  voithout  com- 
pletely  destroying  or  badly  mutilating  it. 
Write  for  sample  and  details. 

We  make  porcelain  for  all  electrical  insulat¬ 
ing  needs — for  decorative  purposes. 


THERMOLAIN 


Heat  Resistant  Refractory 

Thermolain  it  a  porous 
porcelain  of  good  me¬ 
chanical  strength  —  an 
excellent  refractory  for 
ranges,  heaters,  irons, 
rheostats,  immersion 
heaters,  etc.,  where  rapid 
changes  of  temperature 
occur. 


L  A  V  O  L  A  I  N 


for  Mechanical  Strength 

A  dense,  heat-resistant 
insulation — recommend¬ 
ed  for  bushings,  coils, 
rods  and  other  parts  re¬ 
quiring  mechanical 
strength  and  for  ovens, 
toasters  and  other  equip¬ 
ment  where  high  dielec¬ 
tric  strength  at  high  tem¬ 
peratures  is  necessary. 


We  make  a  number  of  porcelains  for  many 
purposes— can  sunply  the  exact  material 
and  part  you  need  to  give  maximum  service. 
Write  us. 

STAR  PORCELAIN  CO. 

TRENTON,  N.  J. 


Recent  Rate  Changes 

CONNKCTICUT  LiCHT  &  PoWER  COMPANY 
has  reduced  electric  rates  in  all  classifica¬ 
tions  effective  March  27  in  New  Britain, 
Waterbury,  Westport  and  adjacent  towns. 
Number  one  rate  for  domestic  consumption 
will  be  reduced  from  4  to  3i  cents  per  kilo¬ 
watt-hour  for  all  energy  in  excess  of  20 
kw.-hr.  per  month.  Number  two  domestic 
rate  will  be  3  cents  per  kilowatt-hour  for  the 
first  100  kw.-hr.  and  21  cents  for  all  energy 
in  excess  of  100.  The  present  rate  is  3  cents 
for  all  energy  in  this  bracket.  Under  this 
classification  when  service  is  used  for  elec¬ 
tric  cooking  the  charge  will  he  2  cents  for 
all  energy  in  excess  of  100  kw.-hr. 

Montana  Public  Service  Commission 
has  continued  until  March  19  its  hearing  on 
its  order  to  show  cause  why  the  Mountain 
States  Power  Company  should  not  lower 
electric  rates  in  the  Flathead  Valley. 

Louisville  Gas  &  Electric  Company’s 
agreement  with  the  city  on  current  electric 
and  gas  rates  fixed  in  1934  continued  in 
effect  after  March  1,  the  agreed  expiration 
date.  The  continuance  was  agreed  upon 
because  a  conference  to  readjust  the  rates 
cannot  be  held  until  the  week  of  March  16. 

New  York  State  Electric  &  Gas  Cor¬ 
poration  has  filed  a  revision  of  electric  rates 
with  the  Public  Service  Commission  which 
are  to  become  effective  March  12  in  the 
Ithaca  district  of  the  company.  The  revised 
rates  are  estimated  to  save  consumers  about 
$43,000  annually.  The  residential  rate  is 
reduced  by  changes  in  block  lengths  and 
unit  charges.  Water  heating  service  is  of¬ 
fered  at  IJ  cents  per  kilowatt-hour  for  use 
in  excess  of  150  kw.-hr.  monthly.  No  resi¬ 
dential  consumers  will  be  increased,  and  it 
is  estimated  that  they  will  save  approxi¬ 
mately  $23,000  a  year.  Reductions  in  the 
rates  for  general  commercial  service  are  esti¬ 
mated  to  save  consumers  $20,000  annually. 

South  Carolina  Public  Service  Commis¬ 
sion  has  secured  reductions  from  two  elec¬ 
tric  power  companies,  one  to  affect  the 
residential  and  commercial  customers  of  the 
South  Carolina  Utilities  Company  of  Conway 
and  the  other  the  ice  plant  operators  of  the 
Carolina  Power  &  Light  Company  of  Raleigh, 
N.  C.  The  total  reduction  to  be  put  in  effect 
by  the  Conway  utility  amounts  to  $6,319  an¬ 
nually,  of  which  about  $4,000  is  for  the 
benefit  of  residential  consumers  and  $2,321 
commercial  consumers.  The  new  rate  for 
ice  plants  will  benefit  all  plants  of  25  hp. 
or  over  served  by  the  Raleigh  utility  in 
South  Carolina. 

Ohio  Public  Service  Company  has  re¬ 
duced  light  and  power  rates  in  Mansfield, 
Massillon,  Ashland  and  surrounding  com¬ 
munities  in  addition  to  the  rate  cut  recently 
announced  for  Alliance  (Electrical  World, 
February  29,  page  13).  The  new  rates  in¬ 
clude  abolition  of  a  $1  per  month  service 
charge  and  sliding  reductions  which  will 
mean  a  saving  of  $91,000  for  Mansfield 
alone.  The  saving  at  Massillon  will  be 
$52,666  annually  and  that  at  Alliance 
$21,800,  as  previously  announced.  The  rates 
affect  residential  service,  commercial  lighting 
and  small  factories. 

Madison  Gas  &  Electric  Company’s  elec¬ 
tric  rates  were  recommended  for  a  slash  of 
$28,000  to  the  W’isconsin  Public  Service 
Commission  by  its  rates  and  research  depart¬ 
ment.  A  restoration  of  pay  cuts  for  the 
utility’s  employees  was  also  recommended. 
The  reductions,  which  the  department  pro¬ 
posed,  are  $6,639  for  domestic  consumers 
using  more  than  150  kw.-hr.,  $18,747  for 
large  commercial  lighting  and  power  cus¬ 
tomers  and  $2,620  for  small  commercial 
lighting  and  power  customers.  The  reduc¬ 


tion  in  rates  will  leave  the  company  - 
cient  margin  to  restore  the  pay  cuts,  the 
rates  department  maintained. 

Walworth  Light  &  Power  Compwy, 
which  serves  the  towns  of  Walworth  and 
Macedon  in  Wayne  County,  has  filed  ^^ith 
the  New  York  Public  Service  Commission  a 
rural  extension  plan  derived  from  that  of 
the  Rochester  Gas  &  Electric  Company 
which  serves  adjacent  territory.  The  new 
rural  plan,  which  becomes  effective  March 
15,  is  $1  for  the  first  500  ft.  or  less  of  ex¬ 
tension  per  applicant,  20  cents  per  lOo  ft. 
or  fraction  thereof  for  the  next  1,000  ft.  per 
applicant,  40  cents  per  100  ft.  or  fradion 
thereof  for  the  next  1,0(X)  ft.  per  applicant 
and  50  cents  per  100  ft.  or  fraction  thereof 
for  all  over  2,300  ft.  per  applicant. 

.Mineville  Light,  Heat  &  Power  Com- 
PANY,  which  serves  the  village  and  town  of 
Mineville  in  Essex  County,  is  under  investi¬ 
gation  by  the  New  York  Public  Service 
Commission.  Electric  rates,  charges  and 
practices  will  be  probed  as  well  as  the  price 
paid  by  the  company  for  electricity  pur¬ 
chased  from  the  Witherbee-Sherman  (Cor¬ 
poration,  an  affiliated  company.  Revisions 
of  the  rate  schedule  were  informally  sub¬ 
mitted  by  the  company  in  1934  and  were  re¬ 
jected  for  the  reason  that  about  64  per  cent 
of  the  residential  customers  would  be  in¬ 
creased  under  the  proposed  rates,  .Annther 
informal  proposal  would  have  increased  the 
rates  to  commercial  users. 


Municipal  Plants 

Central  City,  Iowa — By  a  vote  of  155  in 
favor  and  only  18  against,  citizens  recently 
granted  a  25-year  renewal  of  the  franchise 
of  the  Iowa  Electric  Light  &  Power  Com¬ 
pany. 

La  Plata,  Mo. — Missouri  Power  &  Light 
Company  has  asked  the  District  of  Columbia 
Supreme  Court  for  an  injunction  restraining 
P.W..A.  from  carrying  out  a  $100,000  loan 
and  grant  agreement  for  the  construction  of 
a  municipal  power  plant.  P.W.A.  was  or¬ 
dered  to  show  cause  why  the  injunction 
should  not  be  granted. 

Thayer,  Mo. — By  a  vote  of  503  for  and 
162  against  citizens  have  approved  a  $40,000 
bond  issue  for  a  municipal  light  and  power 
plant.  P.W’.A.  has  approved  a  $32,738  grant 
for  the  project.  Total  estimated  cost  $72,7.50. 

Pawtucket,  R.  I. — A  bill  has  been  intro¬ 
duced  in  the  State  Legislature  to  permit  the 
city  to  issue  bonds  for  the  purpose  of 
financing  the  construction  of  a  municipal 
power  plant. 

Falls  City,  Neb. — Effective  March  l._  re¬ 
ductions  in  electric  rates  ranging  from  25  to 
33J  per  cent  were  made  by  City  Council. 
Officials  estimate  the  cut  will  save  consumers 
$20,000  a  year.  Under  the  new  schedule 
residential  charges  will  be  4  cents  per  kilo¬ 
watt-hour,  compared  to  6  cents  previously. 

Burlington,  Kan. — Because  P.W.A.  regu¬ 
lations  covering  local  construction  projects 
were  not  complied  with  in  building  a 
municipal  power  plant,  a  federal  grant  of 
$41,300  to  cover  30  per  cent  of  the  cost  of 
labor  and  materials  from  the  original  public 
works  construction  fund  has  been  revoked. 
This  action  was  taken  in  accordance  with 
the  usual  P.W.A.  policy  in  such  cases. 

Knoxville,  Tenn. — A  temporary  re'^train- 
ing  order  to  prevent  P.W.A.  from  allocating 
$2,6(K),0(X)  to  the  city  for  construction  of  an 
electric  distribution  system  was  granted  last 
week  to  the  Tennessee  Public  Service  Com¬ 
pany  by  Justice  F.  Dickinson  Lett-;  in  the 
District  of  Columbia  Supreme  Court.  The 
money  was  proposed  for  a  transmission  line 
to  one  of  the  T.V.A.  generating  plant'. 
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PAINT  RESEARCH  HELPS  CONVERT 


A  GREAT  deal  more  is  known  today 
about  the  relation  of  paint  to  light, 
and  to  the  visual  welfare  of  workers — 
thanks  to  the  “Better  Light  —  Better 
Sight’’  researches.  Pittsburgh  Plate 
Glass  Co.,  co-operating  with  the  elec¬ 
trical  industry  in  this  movement,  has 
made  an  intensive  study  of  paint  as  a 
factor  in  lighting,  and  its  relation  to 
slow  production,  lost  time,  labor  turn¬ 
over,  accident  compensation,  etc. 

The  new  maintenance  finishes  that 
resulted  are  known  as  Glorified  Light 
Products.  The  booklet,  “Glorified 
Light,”  describes  how  they  are  designed 
to  convert  raw  light  economically  into 


useful  light  through  proper  diffusion 
and  reflection. 

Naturally,  reduced  maintenance 
cost  was  also  rated  of  prime  impor¬ 
tance  in  the  development  of  these  fin¬ 
ishes.  You’ll  discover,  when  you  read 
“Glorified  Light,’’  how  thoroughly 
each  of  the  three  finishing  systems  is 
designed  to  resist  the  type  of  deteriora¬ 
tion  it  meets  in  specific  types  of  plants. 

No  executive  concerned  with  pro¬ 
duction  or  maintenance  should  be 
without  a  copy  of  this  book.  Send  the 
coupon  for  your  copy  —  and  bring 
your  file  of  information  about  mod¬ 
ern  maintenance  methods  up  to  date. 


listen  to  the  Music  You  Love^  superbly  rendered  by  the  Pittsburgh  Symphony  Orchestra  and 
diitini^uished  guest  artists^  every  Thursday  at  S  P,M,  Eastern  Standard  Time^  over  A.  0.  C.  Blue 
Nettvork  and  associated  jfafioiif. 


J  FINISHING  SYSTEMS 

The  three  divisiiona  of  Glorified  Light 
Products,  designed  to  meet  varying  plant 
requirements,  are  as  follows: 

THE  SNOLITE  SYSTEM  — a  line  of 
superior  whites  for  all  normal  interior  ex¬ 
posures.  Flat,  Satin,  Low  Eggshell,  Stand¬ 
ard  Eggshell,  Semi -Gloss,  Gloss.  Tints 
available  in  Satin  and  Semi-Gloss. 

THE  SNOTEX  SYSTEM  — for  all 

abnormal  interior  exposures  except  where 
fungus  may  be  expected.  The  highest 
attainable  resistance  to  discoloration  in 
the  presence  of  humidity,  fumes,  gases, 
heat  or  unusual  absence  of  daylight. 

THE  FUNGUSIDE  SYSTEM— for  use 

where  fungus  exists  or  may  be  expected. 
Of  especial  importance  to  bakers,  brewers, 
distillers,  cheese  manufacturers,  dairymen, 
packers  and  others  who  must  wage  a  con¬ 
stant  battle  against  bacteria,  mold  or  other 
types  of  fungus. 


PITTSBURGH 

PLATE  GLASS  COMPANY 

>  PAINT  DIVISION,  PITTSBURGH.  PA 


•f  Ironhide  •  Cementhide  Waterproofing  System  •  Multi-Namel  •  Glortfted 
'9^t  'Products  •  Gold  Stripe  Brushes  and  Maintenance  Paint  Specialties 


PITTSBURGH  PLATE  GLASS  CO. 

Paint  Divition,  Dept.  V-S,  Pittsburgh,  Pa. 

Please  tend  me  a  ropy  of  your  book, 
“Glorified  Light.” 
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MEN 

OF  THE  INDUSTRY 


Francis  Hodgkinson  Retires 
from  Westiiighouse  Service 

Retirement  of  Francis  Hodgkinson, 
one  of  the  outstanding  figures  of  the  en¬ 
gineering  profession,  from  the  employ  of 
the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company  was  marked  recently  with 
a  dinner  given  in  his  honor  by  the  em¬ 
ployees  of  the  company’s  South  Phila¬ 
delphia  Works  at  the  Racquet  Club  in 
Philadelphia.  One  hundred  and  sixty 
persons  attended.  Co-worker  with  Sir 
Charles  Parsons  and  later  right-hand 
man  of  George  W'estinghouse  in  the  de¬ 
velopment  of  the  steam  turbine  in  the 
United  States,  Mr,  Hodgkinson  leaves 
Westinghouse  after  42  years  of  outstand¬ 
ing  service  to  that  company  and  to  the 
engineering  profession. 

Born  in  London,  England,  in  1867, 
Mr.  Hodgkinson  became  associated  in 
1885  with  Sir  Charles  Parsons  in  the 
early  development  of  the  reaction  steam 
turbine.  In  1896,  when  George  Westing¬ 
house  negotiated  a  license  agreement 
with  Sir  Charles  Parsons,  Mr.  Hodgkin¬ 
son  at  the  latter’s  recommendation  came 
to  the  Westinghouse  Machine  Company 
to  initiate  the  designing  and  construction 
of  steam  turbines.  He  was  responsible 
for  steam  turbine  construction  until  1916. 
when  he  was  made  chief  engineer,  re¬ 
sponsible  for  all  steam  power  apparatus 
of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  In  1926  he  was  made 
consulting  mechanical  engineer  for  the 
Westinghouse  company,  the  position  he 
has  held  until  the  time  of  his  retirement. 

Among  the  honors  which  have  been 
bestowed  upon  Mr.  Hodgkinson  are 
the  Elliott  Cresson  gold  medal  of  the 
Franklin  Institute  of  Philadelphia  and 
the  Willans  gold  medal  of  the  Institution 
of  Mechanical  Engineers  and  the  Insti¬ 
tution  of  Electrical  Engineers  of  Great 
Britain.  He  is  a  member  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers, 
Engineers’  Society  of  Western  Pennsyl¬ 
vania  and  the  Institute  of  Mechanical 
Engineers  of  Great  Britain. 

• 

►  Stephen  W.  Smith,  chief  engineer  ex¬ 
aminer  for  the  P.W.A.  in  Massachusetts, 
has  been  appointed  project  engineer  for 
the  Loup  River  federal  power  district, 
Columbus,  Neb.  From  1913  to  1923  he 
was  employed  on  various  hydroelectric 
undertakings  in  northern  New  England, 
and  for  ten  years  afterward  was  con¬ 
nected  with  the  Stone  &  Webster  Engi¬ 
neering  Corporation,  notably  on  the  Rock 
Island  project  on  the  Columbia  River. 
He  has  been  succeeded  at  Boston  by  Wal¬ 


ter  M.  Stone,  who  has  been  assistant 
chief  engineer  examiner  since  1933  and 
who  was  previously  associated  with  Stone 
&  W'ebster  and  J.  R.  Worcester  &  Com¬ 
pany,  Boston. 

• 

O.  H.  Hutchings  Resigns 
From  General  Managership 

0.  H.  Hutchings  has  resigned  as  gen¬ 
eral  manager  of  the  Dayton  Power  & 
Light  Company  and  Frank  M.  Tait,  presi¬ 
dent  of  the  company,  has  been  elected  as 
general  manager. 

Mr.  Hutchings  continues  with  the  or¬ 
ganization  as  a  director  and  as  vice- 


president.  At  the  January  meeting  of  the 
board  of  directors  he  was  requested  by 
the  board  and  agreed  to  continue  as 
engineer  having  complete  charge  of  all 
the  major  engineering  work  now  in  prog¬ 
ress. 

This  year,  Mr.  Hutchings  completed 
his  44th  year  of  continuous  active  service 
with  the  electric  light  and  power  indus¬ 
try,  and  he  has  been  associated  actively 
with  the  Dayton  Power  &  Light  Company 
during  that  time.  In  keeping  with  the 
continuous  expansion  and  growth  of  the 
Dayton  Power  &  Light  Company,  Mr. 
Hutchings  has  been  largely  responsible 
for  the  rapid  development  of  the  com¬ 
pany. 

Mr.  Hutchings  is  widely  and  favorably 
known  throughout  the  electric  industry 
as  an  aggressive  public  utility  executive 
and  operator.  On  the  occasion  of  his 
44th  anniversary,  many  friends  and  busi¬ 
ness  colleagues,  both  in  Dayton  and  dif¬ 
ferent  sections  of  the  country,  offered 
congratulations  and  good  wishes. 

• 

►  Rt,  Hon.  Lord  Hirst  of  Witton,  chair¬ 
man  and  joint  managing  director  of  the 
General  Electric  Company,  Ltd.,  has  ac¬ 
cepted  nomination  as  president  of  the 
Federation  of  British  Industries  for  the 


1936  session.  Lord  Hirst  is  an  outstand¬ 
ing  figure  in  the  electrical  engineering 
industry  in  Great  Britain,  and  at  72  is 
still  one  of  the  most  active  executives  in 
British  industry. 

Birmingham  Electric  Names 
New  Sales  Managers 

Announcement  has  been  made  of  sev¬ 
eral  changes  in  the  sales  personnel  of  the 
Birmingham  Electric  Company  under 
Holland  E.  Cox,  vice-president,  in  charge 
of  sales. 

D.  S.  Richard  has  been  made  dealer 
sales  manager ;  W.  W.  McLaren,  commer¬ 
cial  sales  manager;  W.  P.  McCutcheon, 
industrial  sales  manager  and  Barney  De- 
Ramus,  residential  sales  manager. 

• 

►  Prof.  Wesley  B.  Hall,  formerly  a 
member  of  Yale  University  faculty,  has 
been  appointed  head  of  the  department 
of  electrical  engineering  at  the  Rhode 
Island  State  College. 

►  J.  C.  Damon,  formerly  chief  engineer 
of  the  Wisconsin  Public  Service  Com¬ 
mission,  has  been  appointed  to  the  posi¬ 
tion  of  public  utilities  consultant  engi¬ 
neer  of  the  Securities  and  Exchange 
Commission  in  Washington,  D.  C. 

►  j.  D.  Wright  and  Karl  H.  Runkle 
have  been  appointed  assistant  managers 
of  the  General  Electric  Company’s  indus¬ 
trial  department.  Mr.  W  right  was  form¬ 
erly  assistant  head  of  the  industrial  de¬ 
partment’s  engineering  staff  and  Mr. 
Runkle  was  manager  of  sales  of  the  de¬ 
partment’s  mining  and  steel  mill  section. 

►  Robert  E.  Dillon,  since  1925  superin¬ 
tendent  of  the  generating  department  of 
the  Boston  Edison  Company,  received 
congratulations  recently  upon  the  com¬ 
pletion  of  a  quarter-century  of  service 
with  that  utility.  On  the  anniversary  of 
entering  the  company  he  was  presented 
with  a  watch  and  traveling  bag  by  de¬ 
partmental  employees.  In  addition  to  his 
work  at  Boston  Mr.  Dillon  has  figured 
actively  in  the  prime  movers  committee 
of  the  Edison  Electric  Institute  and  in 
power  test  code  undertakings  of  the 

A.S.M.E. 

►  Harry  Restofski  has  been  appointed 
sales  promotion  manager  of  the  West 
Penn  Power  Company,  Pittsburgh.  Mr. 
Restofski  brings  to  his  new  position  a 
wealth  of  practical  experience  gained  in 
his  twenty-two  years  with  the  company  in 
various  capacities.  Beginning  in  the 
meter  laboratory  at  Connellsville  he  was 
later  transferred  to  the  substation  de¬ 
partment,  and  in  1917  became  assistant 
to  the  superintendent  of  substations.  Four 
years  later  he  was  transferred  to  Pitts¬ 
burgh  as  assistant  to  the  vice-president,  j 
Having  been  assistant  general  manager 
of  West  Penn  Appliance  Company  over 
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IlNTERNATIONAL  HARVESTER 


U  U/eMtn  cr  experience  duck  or 

International  Harvester  Power 


adjusted,  or  replaced  through  rear  cover 
plates  without  disturbing  the  tracks, 
track  frames,  or  driving  sprockets.  And 
working  parts  are  thoroughly  protected 
against  entrance  of  abrasive  materials 
by  the  effective  use  of  self-adjusting 
triple  dust  seals. 

Your  best  investment  in  industrial 
power  is  International  Harvester.  The 
nearest  industrial  dealer  or  Company- 
owned  branch  is  ready  to  serve  you  well. 
See  them  about  a  demonstration. 


INTERNATIONAL  HARVESTER  In- 

-*■  dustrial  Power  —  product  of  the 
world’s  largest  tractor  builder — reflects 
the  valuable  experience  this  organiza¬ 
tion  has  gained  through  its  long  and 
close  association  with  the  public-utility 
field  and  other  users  of  heavy-duty 
power. 

Take  the  TracTracTor  for  example. 
In  this  tractor,  International  Harvester 
put  onto  the  market  the  most  accessible, 
most  easily  serviced  crawler.  Steering 
clutches  and  brakes  can  be  inspected, 


Above:  An  International 
Harvester  T-20  TracTrao- 
Tor  working  on  an  elec- 
trifiration  project.  Six  of 
these  crawler  tractors 
were  used  on  this  job  to 
string  wire  and  do  other 
work  along  the  right-of- 
way. 


The  International  Har¬ 
vester  line  of  industrial 
power  (gasoline  and 
Diesel)  includes  Trac- 
TracTors,  wheel-type  trac¬ 
tors,  stationary  power 
units  from  12  h.p.  to  115 
h.p.,  and  H  to  5  h.p.  en¬ 
gines  for  light-duty  serv¬ 
ice. 


International  Harvester  Company 

606  So.  Michigan  Ave. 


Chicago,  Illinois 
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ment  unit  of  the  company  at  East  Pitts¬ 
burgh,  Pa.  Mr.  Putman  is  active  in  the 
affairs  of  the  American  Institute  of  Elec¬ 
trical  Engineers. 

►  Dr.  Herbert  Vickers,  head  of  tin-  de¬ 
partment  of  mechanical  engineering,  will 
leave  the  University  of  British  Columhia. 
Vancouver,  B.  C.,  at  the  end  of  the  pres¬ 
ent  term  to  accept  a  position  offered  him 
with  a  leading  English  firm  engaged  in 
technical  electrical  work.  Dr.  Vicb  rs  is 
a  fellow  of  the  American  Institute  of 
Electrical  Engineers,  the  American  Soci¬ 
ety  for  the  Advancement  of  Science  and 
the  Physical  Society  of  London. 

►  Sir  William  Ray  has  resigned  as  ex¬ 
ecutive  chairman  of  the  British  Electrical 
Development  Association. 

►  Edward  Avegno  has  been  elected 
president  of  the  Electrical  Association  of 
New  Orleans,  to  succeed  Walter  A. 
Northington. 

►  Franklin  H.  Nickerson,  vice-presi¬ 
dent  of  the  Consolidated  Gas  Company 
of  New  York,  has  been  elected  a  mem¬ 
ber  of  the  board  of  trustees. 

►  Ray  Mrachek  of  Rochester.  Minn., 
was  elected  president  of  the  Minnesota 
Electrical  Association  at  the  recent  an¬ 
nual  convention. 

►E.  Robin  Little  was  elected  assistant 
secretary  of  the  Niagara  Hudson  Power 
Corporation  at  a  meeting  of  the  hoard 
of  directors  held  recently  to  succeed 
Harold  S.  Sutton.  Mr.  Sutton  and  W.  H. 
Versfelt  resigned  as  assistant  secretaries. 
Mr.  Little  has  been  associated  with  the 
Niagara  Hudson  Power  Corporation  since 
1930. 

►  R.  J.  Eckstein  has  been  ai)pointed 
manager  of  the  Cleveland  office  of  Cutler- 
Hammer,  Inc.,  of  Milwaukee.  Mr.  Eck¬ 
stein  became  associated  with  Cutler- 
Hammer  25  years  ago.  A  major  portion 
of  his  career  has  been  devoted  to  the  ap¬ 
plication  of  electric  control  to  motors  in 
every  phase  of  industry. 

►Thomas  B.  McGregor  of  Frankfort, 
former  judge  of  Franklin  Circuit  Court, 
has  been  appointed  by  Gov.  A.  H.  Chan¬ 
dler  a  member  of  the  Kentucky  Public 
Service  Commission. 

►  Morey  F.  Orrell  has  lH*en  appointed 
supervisor  of  wires  and  street  lighting 
for  the  city  of  Worcester,  in  addition  to 
his  present  duties  as  superintendent  of 
fire  alarm  telegraph.  He  will  succeed 
Henry  A.  Knight,  who  will  shortly  retire 
after  about  50  years  of  service  in  which 
he  attained  a  distinguished  reputation  as 
an  authority  on  electrical  fire  hazards. 

►  Robert  P.  Sloan  has  been  apiiointed 
a  member  of  the  British  Central  Elec¬ 
tricity  Board  to  succeed  Sir  Janies  Dev¬ 
onshire,  whose  term  of  appointment  has 
expired.  In  order  to  maintain  an  inde¬ 
pendent  attitude  as  a  member  of  the 


a  period  of  eight  years,  starting  in  1926, 
.Mr.  Restofski  is  no  stranger  in  the  field 
of  selling.  Just  before  taking  over  his 
present  duties  he  served  as  personnel 
director. 

►  E.  a.  Cleveland  of  Vancouver,  B.  C., 
has  been  elected  president  of  the  Engi¬ 
neering  Institute  of  Canada. 

►  D.  H.  O’Brien,  general  merchandising 
manager  of  the  Graybar  Electric  Com¬ 
pany  with  headquarters  in  New  York, 
completes  his  twentieth  year  of  continu¬ 
ous  service  with  the  company  this  month. 

►  Harry  E.  Clifford,  dean  of  the  Har¬ 
vard  Graduate  School  of  Engineering, 
has  resigned,  effective  September  1.  Dean 
Clifford  also  resigned  from  the  Gordon 
McKay  professorship  of  electrical  engi¬ 
neering.  He  becomes  professor  emeritus. 

►  E.  F.  McNaughton  has  l>een  ap¬ 
pointed  director  of  research  of  the 
California  Railroad  Commission  to  suc¬ 
ceed  Walter  W.  Cooper.  A  graduate  of 
the  University  of  California,  Mr.  Mc¬ 
Naughton  has  been  employed  as  an 
assistant  engineer  on  the  commission 
since  1924. 

►  J.  B.  MacNeill,  formerly  general  man¬ 
ager  of  distributing  engineering,  West- 
inghouse  Electric  &  Manufacturing  Com- 
jiany,  who  has  been  at  East  Pittsburgh, 
Pa.,  and  Boston,  Mass.,  has  returned  to 
East  Pittsburgh  as  manager  of  switch- 
gear  engineering.  Mr.  MacNeill  is  promi¬ 
nently  identified  with  committee  work  of 
the  American  Institute  of  Electrical  En¬ 
gineers. 

Neil  Clrrie.  Jr.,  for  the  last  six  years 
manager  of  the  General  Electric  Com¬ 
pany’s  Philadelphia  works,  was  made 
manager  of  its  Fort  Wayne  works,  effec¬ 
tive  February  1.  Mr.  Currie  succeeds 
Walter  S.  Goll,  who,  although  retiring 
as  manager  after  38  years  of  service,  will 
continue  with  the  company  and  will  be 
available  for  special  assignments.  R.  V. 
Good,  previously  assistant  manager  at 
Philadelphia,  was  appointed  manager  to 
succeed  Mr.  Currie. 

►  W .  E.  Diven,  for  six  years  district  man¬ 
ager  at  Smith  Center  for  the  Kansas 
Power  Company,  has  been  promoted  to 
the  position  of  general  sales  manager 
and  assistant  division  manager  with 
headquarters  at  Concordia.  He  will  as¬ 
sume  his  new  duties  about  March  15. 

►  William  E.  Schubert  has  been  ap¬ 
pointed  general  manager  of  the  Wiscon¬ 
sin  Michigan  Power  Company,  Appleton, 
Vi  is.,  and  R.  E.  Moody,  vice-president 
and  formerly  general  manager,  has  been 
aptM>inted  executive  vice-president  of  the 
company,  according  to  an  announcement 
made  by  S.  B.  Way,  president.  Mr.  Schu¬ 
bert  began  his  public  utility  service  in 
1914  with  tlie  Milwaukee  Electric  Rail¬ 
way  &  Light  Company  and  Mr.  Moody 
joined  the  Milwaukee  utility  in  1913. 


H.  K.  Barrows  Heads 
Civil  Engineers  of  Boston 

Harold  K.  Barrows,  professor  of  hy¬ 
draulic  engineering  at  the  Massachusetts 
Institute  of  Technology,  consulting  en¬ 
gineer  at  Boston,  Mass.,  and  widely 
known  in  the  hydro-electric  and  water 
supply  fields,  was  elected  president  of 
the  Boston  Society  of  Civil  Engineers  on 
March  11.  Professor  Barrows  was  grad¬ 
uated  from  the  above  institute  in  1895 
and  his  early  career  included  connec¬ 
tion  with  many  municipal  and  state 
projects,  three  years  of  service  as  dis¬ 
trict  engineer  of  the  water  resources 
branch  of  the  U.  S.  Geological  Survey 
for  New  England  and  two  years  for  New 
York  State.  He  was  made  associate  pro¬ 
fessor  in  1909  and  full  professor  in  1921, 


and  has  charge  of  the  hydro-electric 
option  in  the  civil  engineering  course  at 
“Technology.” 

In  private  practice  he  has  appeared  in 
numerous  court  proceedings  involving 
water  and  water  power  issues.  He  is  a 
member  of  many  professional  societies, 
is  a  fellow  of  the  American  Academy  of 
Arts  and  Sciences  and  is  the  author  of 
“Water  Power  Engineering”  (McGraw- 
Hill  Book  Company),  as  well  as  of  many 
professional  papers  on  hydraulic,  power 
and  water  supply  matters. 


►  J.  Dudley  Marks  has  been  elected 
manager  of  the  Firet(*x  Company,  Attle¬ 
boro,  Mass. 

►  Melvin  Giersbach  left  recently  for 
Shanghai,  China,  to  assume  his  new  posi¬ 
tion  as  export  representative  of  the  Four 
Wheel  Drive  Auto  Company,  Mr.  Giers¬ 
bach  entered  the  service  of  the  FWD 
Company  more  than  ten  years  ago. 

►  Harry  E.  Ward,  president  of  the  Irv¬ 
ing  Trust  Company,  has  been  elected  a 
director  of  the  American  Gas  &  Electric 
Company. 

►  H.  V.  Putman,  manager  of  the  trans¬ 
former  engineering  department  of  the 
W’estinghouse  Electric  &  Manufacturing 
Company  at  Sharon,  Pa.,  since  1931,  is 
now  manager  of  the  switchgear  manage¬ 
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board,  Mr.  bloan  is  resigning  in  the 
course  of  the  next  three  months  his  mem¬ 
bership  on  the  hoards  of  the  Greater 
Lontlon  and  Counties  Trust,  Ltd.,  Ed- 
mundson’s  Electricity  Corporation,  Ltd., 
and  their  various  associated  enterprises. 


NOW  IS  THE  TIME 
TO  BUY  JUDICIOUSLY 


OBITUARY 


►  Charles  B.  Warren,  chairman  of  the 
municipal  lighting  hoard  at  W'estfield, 
Mass.,  died  at  his  home  in  that  place 
March  1,  following  a  heart  attack. 


taking  into  account  the  financial 
status  of  the  purveyor. 


►  Kenneth  L.  Curtis,  consulting  engi¬ 
neer  and  formerly  teacher  of  electrical 
engineering  at  Stanford  University,  died 
recently  of  pneumonia  at  his  home  in 
New  York  at  the  age  of  57.  Mr.  Curtis 
was  at  one  time  chief  engineer  of  the 
Albert  &  J.  M.  Anderson  Manufacturing 
Company  of  Boston  and  was  for  a  time 
connected  with  the  General  Electric 
Company  at  Schenectady. 


INTERNAL 


STERLING 


COMBUSTION 


HIGH 


ENGINES 


DUTY 


►  Prof.  William  Anderson,  head  of  the 
electrical  engineering  department  at 
Rhode  Island  State  College  since  1918, 
died  at  his  home  in  Kingston,  R.  L,  on 
December  27,  after  several  weeks’  ill¬ 
ness.  He  was  born  in  Chanute,  Kan., 
62  years  ago  and  was  educated  at 
Kansas  State  College  and  Cornell  Uni¬ 
versity.  For  21  years  he  taught  engi¬ 
neering  at  his  alma  mater  and  at  the 
Michigan  College  of  Mines. 


GAS-  GASOLINE-  DIESEL  OIL  ENGINES 


►John  K.  Himes,  veteran  employee  of 
the  Dayton  Power  &  Light  Company, 
Dayton,  Ohio,  died  January  19,  follow¬ 
ing  an  illness  of  one  year,  at  the  age  of 
51  years.  Mr.  Himes  earned  a  series  of 
promotions  which  found  him  at  various 
times  an  engineer  in  the  distribution  de¬ 
partment,  superintendent  of  transmission 
and  distribution,  and  in  1932  supervisor 
of  transmission  and  distribution  engineer¬ 
ing.  He  was  active  in  the  old  Ohio  Elec¬ 
tric  Light  Association  and  served  on  vari¬ 
ous  committees  of  the  old  National  Elec¬ 
tric  Light  Association. 


For  protection  against  fire,  the  Union  Power  Co.f  Stettler,  Alberta, 
employs  a  100  H.P.  GRC-4  cylinder  Sterling  engine  to  drive  a  756 
U.S.G.P.M,  DeLaval  fire  pump  at  1200  R.P.M. 


When  active  products  (motion  machinery)  are  offered  you  at 
distress  prices,  consider  the  possibility  of  inability  to  obtain  serv¬ 
ice  parts  later. 


F.  H.  Wyse,  general  manager  of 
the  Ontario  Safety  League  and  the 
Canadian  National  Safety  League,  died 
Decemlier  28  while  on  a  visit  to  Worces¬ 
ter,  Ohio.  Mr.  Wyse  obtained  his  early 
experience  in  the  engineering  field  with 
the  Sprague  Electric  Company  in  New 
York,  with  which  he  became  associated 
>n  1887.  Later  he  was  employed  by  the 
General  Electric  Company.  His  ac¬ 
tivities  in  this  connection  took  him  to 
Dallas,  Tex.;  Steubenville,  Ohio;  British 
Columbia  and  various  parts  of  Canada. 
Then  he  was  appointed  general  man¬ 
ager  of  the  electric  lighting  plant  and 
street  railway  system  of  Brantford,  Ont. 
Subsequently  he  established  a  consulting 
engineering  practice  in  Toronto. 


The  Sterling  rating  is  high.  Sterling  is  financially  independent 
Sterling  engines — for  peak  load  and  standby. 


Branch  Office: 
900  Chrysler  Building 
New  York,  New  York 


Home  Office  and  Plant. 
1270  Niagara  Street 
Buffalo,  New  York 
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Chicago  Starts  Network 
in  Loop 

[Continued  front  page  41] 

company’s  systems  of  generating  units 
and  transmission  lines  (designated  as 
the  “red”  and  “blue”  systems),  which 
normally  are  separated  at  both  gener¬ 
ating  stations  and  substation  buses.  In 
each  of  the  two  substations  one  net¬ 
work  feeder  is  connected  to  a  bus  sup¬ 
plied  by  the  “blue”  system  and  one  to 
a  bus  supplied  by  the  “red”  system. 
The  feeders  supplying  the  street  net¬ 
work  will  also  supply  existing  spot 
networks  in  large  buildings  in  adja¬ 
cent  territory. 

The  network  is  designed  for  self¬ 
clearing  of  secondary  faults,  no  fuses 
being  used  except  those  in  the  network 
protectors.  All  service  taps  are  con¬ 
nected  directly  to  the  secondary  mains, 
without  junction  boxes  or  similar 
equipment.  Two-,  three-  and  four-wire 
services  will  be  used,  in  accordance 
with  the  size  of  the  load  to  be  served. 
Transformers  and  secondary  mains 
are  of  adequate  size  to  give  sufficient 
capacity  and  satisfactory  regulation 
with  two  primary  feeders  out  of  serv¬ 
ice.  This  relatively  high  reserve  ratio 
recognizes  the  need  for  superior  serv¬ 
ice  in  this  high-load-density  territory 
and  also  the  fact  that  during  the  devel¬ 
opment  period  at  least  one  primary 
feeder  will  be  out  of  service  for  exten¬ 
sion  much  of  the  time. 


This  Varnished  Tape 
has  "Everything" 


Put  it  to  your  most  severe  test 


\  our  varnished  cambric  tape  is  probably  bought  for  a  specific 
service.  But  whether  you  concentrate  on  a  few  specifications 
above  the  others  or  seek  a  combination  of  all  qualities.  Empire 
Varnished  Tape  or  Cloth  will  meet  vour  needs. 


Nebraska  Utilities  Cut 
Accidents  95  per  Cent 

Accidents  have  been  reduced  95  per 
cent  by  Nebraska  utilities  in  the  last 
twelve  years,  Roy  Page,  Nebraska  Power 
Company  vice-president,  told  the  ninth 
annual  safety  conference  of  the  state 
electrical  association  in  Omaha  recently. 
The  lowa-Nebraska  Light  &  Power  Com¬ 
pany  of  Lincoln  was  awarded  the  193.5 
trophy  on  a  record  of  1,676.127  man¬ 
hours  without  a  single  loss-of-time  ac¬ 
cident. 


ror  power  companies  and  electrical  manulaclurers,  this  tape  has 
been  especially  successful  in  meeting  a  w  i<le  variety  of  exacting 
specifications.  These  inclmle  dielectric  strength,  tensile  breaking 
strength,  elongation,  pliability,  finish,  uniformity,  resistance  to 
age,  and  resistance  to  the  severe  conditions  encountered  in 
making  joints  and  splices. 


So,  if  your  own  specifications  are  particularly  exacting,  send  for 
a  stock  sample  of  Empire  V^arnished  Tape  or  Cloth.  Subject  it 
to  your  most  severe  tests.  We  are  confident  the  results  will  justify 
our  first  statement — this  Varnished  Tape  has  "Everything”. 
Available  in  yellow  or  black,  straight  or  seamless  bias  cut.  In 
tape  form  or  in  full  width  materials. 


Tax  on  Municipal  Plants 
Rests  With  Circuit  Court 

Whether  the  state  of  Michigan  has  a 
right  to  collect  a  tax  on  the  sales  of 
municipal  power  plants  is  up  to  Judge 
Leland  W.  Carr,  who  has  res<’rved  de¬ 
cision  in  the  suit  brought  by  three  cities 
— Wyandotte,  Lowell,  Lansing.  Coun¬ 
sel  for  the  municipalities  contended  that 
there  is  no  state  law  permitting  a  levy  on 
the  products  of  a  city-owned  utility  plant. 


200  \  arick  Street,  New  York;  .>12  So.  Dearborn  St.,  Chicago;  1276 
W  .3rd  St.. Cleveland.  Branches  atBirmingham,Boston,Cincinnati. 
Ix>s  Angeles.  San  Francisco.  Seattle,  Canada:  ^Montreal,  Toronto. 
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NITED  STATES  STEEL 


Power  Climbs  ABC  Towers 

to  Span  Canal 


*  I  'HESE  twin  towers  elevate  the  double  circuit 
^  power  line  to  a  height  of  160  feet  above  high 
water  for  navigation  clearance  across  the  Cape 
Cod  Cancil  near  Bourne,  Mass.  Each  tower  has  a 
height  of  207  feet  and  base  spread  of  45  feet.  They 
"dead-end,"  about  190  feet  above  ground  level,  a 
pull  of  33  tons  from  the  1000  foot  hne  span. 

These  towers  were  designed,  fabricated,  gal¬ 
vanized  and  erected  by  the  tower  department  of 
American  Bridge  Company,  a  department  which 
does  this  work  on  steel  towers  of  all  types  for 
power  or  radio  transmission,  together  with  sub¬ 
stations  and  steel  structures  for  all  branches  of  the 
\\  electrical  industry.  Call  on  American  Bridge  Com- 
\  \  pany  for  any  kind  of  tower  work. 


Diagram  ahows  navigation  claai- 
ancea  providad  by  power  lino. 


{Le/t)—Cmp»  Cod  Canal  Crossing  Towars 
near  Bourne,  Masa.,  built  lor  tha  Capa  A 
Vineyard  Electric  Company.  Power  Lina 
elevated  above  the  canal  as  futura  work 
on  the  channel  made  the  laying  of  cables 
impractical. 


AMERICAN  BRIDGE  COMPANY 

General  Offices:  Frick  Building  *  Pittsburgh,  Pa. 

Baltimore  Boston  Chicago  Cincinnati  Cleveland  Denver 

Duluth  Minneapolie  New  York  Philadelphia  St.  Louii 

Pacific  Coast  Distributors :  Columbia  Steel  Co.,  San  Francisco 
Export  Distributors:  United  States  Steel  Products  Co.,  New  York  City 


Detroit 
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COMMUTATION 


What  Type  Supervisory 
System  Shall  Be  Chosen? 

[Continued  from  page  43] 

Larger  code  systems  can  select  any 
point  in  about  three  seconds.  Indica¬ 
tion  of  an  automatic  operation  of  a 
single  substation  unit  is  also  received 
in  about  three  seconds,  but  since  the 
equipment  must  reset  to  its  zero  posi¬ 
tion  before  another  automatic  opera¬ 
tion  can  be  indicated  the  average  time 
is  approximately  four  seconds  per  unit 
when  several  have  operated  automat¬ 
ically.  When  operated  with  carrier 
current  about  one  second  is  added  to 
the  time  of  selection  and  to  the  time 
of  indication  of  an  automatic  opera¬ 
tion,  depending  upon  the  number  of 
stations  on  the  system. 

The  small  code  system  of  one  to  five 
points  takes  about  one  second  for  a 
selection.  When  all  five  units  have 
operated  automatically  the 
time  per  unit  for  indicating  an  auto¬ 
matic  operation  is  approximately  two 
seconds.  When  used  with  carrier  cur¬ 
rent  less  than  one  second  is  added. 

In  large  stations,  where  the  devices 
which  can  operate  automatically 
greatly  outnumber  the  non-automatic, 
the  indicating  of  such  automatic  oper¬ 
ations  in  the  shortest  possible  time  is 
paramount,  and  a  synchronous  system 
is,  the  most  suitable. 

Where  speed  of  selection 


average 


YOU  CAN  SEE 
THEY’RE  BETTER' 


#  Judgment  of  brush  performance  on  commutating  equipment  is 
based  on  several  factors,  but  none  more  important  than  commutation. 
A  brush,  to  prove  superiority,  must  improve  commutation. 

The  growing  popularity  of  the  "SA”  Series  of  electro-graphitic 

brushes  is  convincing  evidence  that  they  DO  .  miiiiM 

improve  commutation. 

The  grades  of  this  series  are  graduated  in  p’ ^  ^ 
performance  characteristics.  This  permits  selec-  I 
tion  of  the  grade  which  will  provide  good  all-  ^  '  MOM 
round  performance, as  well  as  good'commutation. 


is  more 

important  the  choice  between  the  two 
types  of  systems  will  depend  upon  the 
number  of  control  and  indication 
points  required.  By  assigning  the 
points  on  the  four-wire  synchronous 
system  to  devices  in  the  order  of  their 
importance  one  can,  in  the  majority  of 
installations,  obtain  a  selection  time 
equal  to  or  less  than  that  of  the  code 
system  for  these  devices.  If  the  num¬ 
ber  of  important  devices  is  such  that 
grouping  is  neither  possible  nor  prac¬ 
tical,  then  a  code  system  should  be 
applied. 

Regarding  protective  features,  prac¬ 
tically  all  the  larger  systems  discussed 
herein  incorporate  means  for  station 
check  and  line  wire  protection.  An 
audible  alarm  and  visual  indication 
is  given  in  case  of  open  or  shorted 
line  wires.  In  the  large  code  systems 
a  means  is  provided  by  which  the 
dispatcher  can  cause  the  equipment  to 
check  all  points  automatically, 
cause  of  its  operating  principle  the 
synchronous  system  is  unique  in  that 
the  entire  station  is  checked  whenever 
a  selection  is  performed  or  automatic 
operations  occur. 


An  "SA**  Series  Grade  is  nob  'W 

'jusb  another  brush.**  lb  Is  bhe  product  of  a  ^ 

carefully  planned  program  of  M  ^ 

research  and  engineering  development. 

There  is  a  National  Pyramid  Brush  for  every  class  oj 


service, 
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When  you’re  scratching  your  head 


JUST  remember  that  it  has  been 
our  pleasure  ...  to  assist 
many  electrical  manufacturers 
in  planning  the  most  intelligent 
use  of  silicon  steel  sheets.  Nat¬ 
urally  no  one  grade  of  sheet 
fits  all  applications.  Therefore, 
we  manufacture:  — 

American  Transformer  and 
Radio  Sheets  in  several  grades 
for  transformers  and  certain 
types  of  high  efficiency  motors 
and  generators. 

American  Dynamo  and  Ameri¬ 
can  Motor  grades  are  well  suited 
for  generators,  motors  and  some 


transformer  designs. 

American  U.  S.  Electrical  is 
standard  for  the  general  run  of 
motors  and  is  supplemented 
by:  — 

American  Armature,  a  lower 
grade  much  used  in  fractional 
horse  power  equipment  where 
inductions  are  higher  than 
average. 

Our  Electrical  Sheet  Division 
is  at  your  service  to  help  you 
solve  problems  dealing  with 
the  use  of  Electrical  Sheets. 
Our  literature  may  help  you. 

-  Send  for  it. 


AMERICAN  SHEET  &  TIN  PLATE  COMPANY 

Pittsburgh,  Pa. 

Pacific  Coast  Distributors:  COLUMBIA  STEEL  COMPANY.  San  Francisco 
Extort  Distributors:  UNITED  STATES  STEEL  PRODUCTS  COMPANY.  Now  York 


IniTed  states  steeI 

‘  *  V 


YEARS 

KNOWING 

HOW 


Rate  Results  Analyzed 
on  Simplified  Basis 

[Continued  from  page  45] 

The  study  outlined  in  this  paper  has 
included  twelve  analyses  of  both  elec¬ 
tric  and  gas  utilities  which  have  from 
several  thousand  up  to  four  or  five 
hundred  thousand  residence  customers. 
Size  of  the  utility  as  gaged  by  the 
number  of  customers  apparently  has 
little  to  do  with  the  straightness  of  the 
curve  of  cumulative  per  cent  block¬ 
ings,  provided  the  residence  rate  is 
effective  for  the  entire  range  of  con¬ 
sumption.  If  there  are  optional  rates 
covering  the  higher  brackets  of  con¬ 
sumption  the  blocking  of  either  the 
general  rate  or  the  optional  rate  by 
itself  may  not  follow  the  probability 
law,  because  only  a  part  of  the  com¬ 
plete  cross-section  of  the  consumption 
is  represented.  Also,  where  there  are 
unusual  saturations  of  electric  ranges 
and  water  heaters  served  under  a  sin¬ 
gle  rate  with  other  residence  uses  the 
probability  curve  may  not  give  satis¬ 
factory  results.  Such  situations  have 
not  been  available  for  study. 

In  conclusion,  the  results  of  the 
probability  method  of  studying  con¬ 
sumption  analyses  of  residence  cus¬ 
tomers  may  be  summarized  as  follows: 

1.  Consumption  analyses  follow  in  general 
the  law  of  probability,  both  as  to  bills  and 
kilowatt-hours. 

2.  The  blocking  of  the  consumption  an¬ 
alysis — i.e.,  the  first  10  kw.-hr.,  the  next  10 
kw.-hr.,  etc. — also  follows  the  law  of  prob¬ 
ability. 

3.  Since  the  curves  of  cumulative  per 
cent  of  total  kilowatt-hours  vs.  kilowatt-hour 
blocks  are  smooth  curves,  with  little  or  no 
deviation  from  a  straight  line,  it  is  prac¬ 
ticable  to  plot  an  estimated  curve  from 
actual  data  giving  values  for  at  least  three 
or  more  points  of  the  actual  curve. 

4.  The  data  required  for  the  construction 
of  the  estimated  curve  are: 

(a)  Number  of  minimum  bills  and  kilo¬ 
watt-hours  in  these  bills. 

(b)  The  number  of  kilowatt-hours  billed 
at  the  several  price  steps  of  the  rate. 

(c)  The  number  of  bills  in  excess  of  100 
kw.-hr.  per  month  and  the  number  of  kilo¬ 
watt-hours  in  these  bills. 

(d)  The  total  number  of  bills  and  kilo¬ 
watt-hours  under  the  rate. 

5.  The  accuracy  of  the  estimated  cune 
appears  to  be  satisfactory,  and  in  general 
within  the  accuracy  of  the  usual  analysis. 

6.  The  probability  cui^e  method  is  the 
most  convenient  way  of  expressing  an  anal¬ 
ysis. 

7.  The  probability  curve  method  is  ap¬ 
plicable  to  analyses  of  residence  gas  con¬ 
sumption  as  well  as  residence  electric 
consumption. 


Signal  Cable 
Control  Cable 
Parkway  Cable 
Magnet  Wire 


Rubber  Power  Cable 
Lead  Covered  Cable 
Varnished  Cambric  Cable 
Weatherproof  Wire 
All  types  of  Building  Wire 


and  all  kinds  of  Special 
Cables  to  meet  A.  S.T.  M., 
A.R.A.,  I.P.C.  E.A..and 
a  I  I  Railroad,  Gov- 
e|[r  n'm  e  n  t  and 
Utility  Com> 
■Mj^  panies’  speci- 

^  fications. 


New  Line  in  Operation 

Kentucky  Utilities  Company  recently 
placed  in  operation  its  new  $300,000 
transmission  line  from  Somerset  to 
Williamsburg. 


NEW  JERSEY 


TRENTON 
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The  Sizes 

4 

ORANGEBURG 


Off  ®1  ® 0  0 


TYPE 

RW 


r/  f 


FIBRE 

CONDUIT 


i 


i 


ft' 

'S' 


m 


T 


he  widespread  interest  in 
Type  RW  Orangeburg  has 
brought  us  many  questions 
.  .  ,  one  being  what  sizes  are 
now  available  in  this  eco¬ 
nomical  protection  tor  cables. 

The  photo  answers  the  ques¬ 
tion  . . .  just  as  Its  use  answers 
the  problem  ot  economical 
installations 


The  Fibre  Conduit  Company  •  ORANGEBURG,  N.  Y. 


Sales  Agents:  GENERAL  ELECTRIC  SUPPLY  CORP.  •  GRAYBAR  ELECTRIC  CO. 
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XEW  EQUIPMEBTT 
AVAILABLE 


Safety  Switch 

Design  of  this  switch  differs  from  others 
in  that  the  arc-extinguishing  structure  is  on 
the  blade  rather  than  on  the  stationary  con¬ 
tacts  of  the  switch.  Arc  extinguisher  is  in 


Optical  Pyrometer 


called,  has  been  used  in  the  welding  of 
bronze,  brass  and  copper  in  many  applica¬ 
tions,  such  as  busbars,  large  contacts,  im¬ 
peller  blades  in  pumps  and  turbines,  etc. 
Electrode  has  also  been  used  for  welding 
galvanized  sheets  where  minimum  disturb¬ 
ance  of  galvanizing  is  essential. 


Rapid  temperature 
determination  of  min¬ 
ute  spots,  fast-moving 
objects  or  small 
streams  are  made  with 
this  triple-range  op¬ 
tical  pyrometer.  Tem¬ 
perature  is  deter¬ 
mined  by  rotating  a 
graduated  optical  ab¬ 
sorption  wedge  to 
change  the  apparent 
brightness  of  the  hot 
object  under  meas¬ 
urement,  until  a  small 
luminous  test  mark, 
in  the  field  of  vision, 
disappears.  A  small 
ordinary  battery  with 
ammeter  and  ad¬ 
justing  rheostat  are 
supplied  in  the  cir¬ 
cuit  with  a  calibrated 
lamp  to  illuminate 
the  small  comparison 
test  mark  to  maintain 
its  intensity  or  bright¬ 
ness  constant. 


Disconnecting  Switch 

This  vertical  break,  rotating  insulator  type 
disconnecting  switch  is  designed  to  provide 
easy  operation  under  all  weather  conditions. 
Contact  pressure  is  completely  released  prior 
to  any  movement  of  the  blade  in  the  opening 


Three  types  available — weatherproof,  wall 
mounting,  and  ceilinjr  suspension.  4elTer- 
son  Electric  Co.,  Bellwood.  Ill. 


the  form  of  a  stationary  chamber,  totally  in¬ 
closed  except  for  slots  at  the  bottom  to  re¬ 
ceive  the  stationary  contacts  in  separate 
cells.  Chamber  houses  the  floating  contact 
blade  and  it  moves  with  the  contact  in  and 
out  of  the  stationary  contacts.  Piston  action 
of  the  contacts  when  rupturing  in  the  arcing 
chamber  tends  to  evacuate  the  air  in  the 
inclosure,  minimize  burning  and  restrict  the 
ionizable  gas  present  to  conduct  the  arc. 


Type  TR-1:  rating's  from  88-S  kv.  to 
287  kv.  inclusive.  Pacific  Electric  Mfg. 
Co.,  San  Francisco.  Cal. 


’■Pyro  Optical"  pyrometer;  range.  1.400 
to  2.200  deg..  1.800  to  3,400  deg.  and 
2,200  to  3.700  deg.  F.;  weight.  3  lb. 
P.'tTomotor  Instrument  Co.,  New  York  City. 


direction.  Likewise,  pressure  is  applied  only 
after  blade  travel  is  completed.  Contact  sur¬ 
faces  are  provided  with  silver  inserts  to  pre¬ 
vent  formation  of  high-resistance  oxides.  The 
blades  are  counterbalanced  by  completely 
inclosed  spiral  springs. 


Dimmer  Panel 

This  new  double  template  theater  illu¬ 
mination  control  panel  permits  any  number 
of  desired  combinations  of  lighting  intensi¬ 
ties  for  each  of  the  stage-lighting  circuits 
to  be  set  up  during  a  rehearsal  on  special 
templates  or  program  plates  and  run  off 
by  scenes  or  acts  as  the  performance  pro- 


Mercury-Vapor  Lamp 
Transformer 


Illumination  Meter 

Illumination  values  as  high  as  250  ft.- 
candles  are  read  directly  on  this  illumination 
meter  without  using  multiplier  disks.  Low 
illumination  levels  are  fully  and  legibly  in¬ 
dicated,  however,  and  the  whole  scale  is 
divided  into  five  seeing  zones  set  off  by  col¬ 
ored  divisions.  Back  of  the  indicator  con¬ 
tains  an  embossed  metal  plate  classifying 


When  used  with  mercury-vapor  lamps 

these  transformers  and  reactors  provide  the 

proper  voltage  for  the  lamps  and  keep  the 
current  low  during 

0the  initial  starting 
period.  They  are  de¬ 
signed  to  give  full 
rated  capacity  to  the 
lamp  and  to  operate 
continuously  w  i.t  h 
low  temperature  rise. 
Snap-on  self-locking 
plug  and  jack  con¬ 
nections  provide 
quick  changes  of 
primary  transformer 
tap  to  match  power 
supply  line  voltage. 

Three  types  available — weatherproof,  wall 
mounting,  and  ceiling  susrtension.  Jeffer¬ 
son  Ele<-trlc  Co.,  Bellwood.  Ill. 


Cutler-Hammer,  Iitr.,  Milwaukee,  Wis. 


grosses.  The  templates  are  set  up  on  the 
duplicate  boards  of  a  control  desk  (shown) 
and  used  alternately.  A  fader  is  used  to 
fade  from  the  lighting  schedule  set  upon 
board  1  to  that  on  board  2.  Position  of  the 
stops  on  each  template  determine  the  posi¬ 
tion  of  corresponding  potentiometers  for 
each  circuit  controlled. 


Splash-Proof  Motors 

Ratings  from  i  lo  200  hp.  lm|H*riiil 
Electric  Co.,  Akron.  Ohio 

Splash-proof,  squirrel-cage  motors  for  con¬ 
stant  and  multi-speed,  continuous  or  inter¬ 
mittent  duty  in  all  voltages  and  cycles  for 
any  torque  and  starting  current  are  available 
in  this  make.  Construction  provides  protec¬ 
tion  against  splash  or  spray  and  permits 
proper  ventilation  through  small  openings 
in  the  bottom  of  the  end  brackets  for  the 
air  intake  and  louvers  in  the  frame  cover 
underneath  the  motor  for  the  air  exit. 


Dimensions  2i  x  21  in.  Made  by  Weston 
Electrical  Instrument  Corp.,  Newark.  N. 
J.  Distributed  by  Sight-Eight  Corpora¬ 
tion,  New  York  City 


New  Welding  Electrode 

Made  in  two  sizes,  6/32  in.  and  3/10  in. 
in  14-in.  lengths.  Lincoln  Electric  Co., 
Cleveland,  Ohio 

A  new  field  for  welding  is  opened  up  by 
this  new  phosphor  bronze  arc-welding  elee- 
trode.  “Aerisweld.”  as  the  new  electrode  is 


seeing  tasks  completely  so  that  no  assump¬ 
tions  are  necessary  by  the  user.  Light  sensi¬ 
tive  cell  is  located  within  the  scale  opening 
directly  on  the  scale  itself. 
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Chart 


SAFE! 


That  is  the  message  Bristol’s  Recording  Ammeter  flashes 
when  operating  conditions  are  what  they  should  be. 

But, — let  the  motor  driving  a  mixing  machine,  agitator, 
wire  drawing  bench  or  similar  equipment  become  over¬ 
loaded,  Bristol’s  Ammeter  immediately  warns  of  im¬ 
pending  danger.  By  responding  to  every  fluctuation 
in  motor  current  faithfully,  instantly,  it  foretells  of 


disaster  that  may  lie  ahead— and  does  so  in  time  for 
the  operator  to  take  the  proper  corrective  action. 

For  this  service  Bristol’s  Recording  Ammeter,  Round 
Chart  Type,  Model  640M  is  widely  used.  It  supplies  a 
continuous  current  chart  record  for  periods  up  to  7  days 
that  may  be  conveniently  filed  for  future  reference  and 
guidance.  Write  for  Bulletin  448. 


HOW  BRISTOL’S  RECORDERS  DIAGNOSE  PLANT  OPERATIONS 


AVOID  BREAKDOWNS :  If  you  operate  mix¬ 
ing  machinery  or  similar  equipment  that  is  liable 
to  be  overloaded  and  damaged,  a  Recording 
Ammeter  installed  in  the  driving  motor  circuit 
will  give  warning  immediately  of  the  approach 
of  dangerous  excessive  loading.  It  will  put  a 
stop  to  breakdowns,  repairs,  delays,  and  loss  of 
production.  Also,  it  will  give  continuous  oper¬ 
ating  records  for  future  guidance. 

STOP  BURNING  OUT  MOTOR:  To  avoid 
the  possibility  of  overloading  and  burning  out 
motors  under  increased  output,  it  is  good  prac¬ 
tice  to  install  a  Recording  Ammeter  in  the  motor 
line  and  caution  operators  not  to  permit  the 
ammeter  pen  arm  to  pass  the  danger  point, 
which  for  convenience  may  be  marked  in  red 
on  the  chart. 

CHECK  QUALITY  OF  STOCK  OR  PROD¬ 
UCT  :  By  recording  the  load  on  an  electric 
motor  and  its  fluctuations  to  abnormal  values, 
a  Recording  Ammeter  can  be  employed  to  con¬ 
trol  (a)  the  consistencv  of  the  mix  in  a  motor 
driven  mixer  or  agitator,  (b)  the  quality  of  stock 
such  as  wire  being  drawn  through  a  bench,  etc. 
(c)  it  can  even  be  used  to  reveal  the  condition 


of  equipment  like  revolving  knives  for  cutting 
up  raw  material — the  duller  the  blades,  the 
heavier  the  current  on  the  driving  motor. 

SAVE  POWER  COSTS  IN  MANUFACTUR¬ 
ING  OPERATIONS:  If  each  depanment  of  a 
plant  is  provided  with  a  separate  Recording 
Wattmeter,  it  can  very  accurately  be  charged 
with  the  exaa  cost  of  the  power  and  light  it 
uses.  In  addition,  the  power  consumption  meter 
chans  can  be  used  to  reveal  the  speed  or  slow¬ 
ness  with  which  the  depanment  comes  up  to  full 
efficiency  in  the  morning  and  after  the  noon 
hour ;  to  show  up  delays  caused  hy  men  waiting 
for  materials  or  instructions,  etc.  Such  charges 
for  individual  machines  also  record  how  long 
operators  are  idle  and  how  much  time  they  waste. 

SCHEDULE  PROPER  LOADING  OF  POWER 
EQUIPMENT :  By  disclosing  occasional  peaks 
which  fix  an  unusually  high  demand  power  rate 
for  an  entire  month,  a  Recording  Wattmeter 
will  help  arranging  production  schedules  so  that 
intermittently  operated  machines  are  not  thrown 
on  when  the  regular  plant  load  is  a  maximum. 
This  saves  money,  without  adversely  affeaing 
plant  operation. 


Kranch  Offices;  Akron,  Birmingham,  Boston,  Chicago,  Detroit,  Los  Angeles,  New  York,  Philadelphia,  Pittsburgh,  St.  Louis,  San  Francisco 
Canada;  The  Bristol  Company  of  Canada,  Ltd.,  Toronto,  Ont,  F.ngland;  Bristol’s  Instrument  Co.,  Limited,  London,  S,  E.  14. 
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Air  Conditioning  Economizer 

Designed  for  two  purposes — to  save  water 
costs  for  users  of  air  conditioning,  and  to 
eliminate  possibility  of  water  shortage — 
this  economizer  is 
fundamentally  a 

t  combination  forced 
draft  cooling  tower 
and  refrigerant  con¬ 
denser.  A  fan  passes 
air  through  a  bank 
of  pipe  coils  over 
which  water  trickles 
in  a  direction  oppo¬ 
site  to  the  air  flow. 
Refrigerant  is  con¬ 
densed  inside  the 
coils  and  flows  by 
gravity  to  the  liquid 
receiver  built  in  the 
base.  Cooling  water 
is  recirculated  from 
the  drain  pan  by  a 
small  motor-driven 
—  pump. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  and  eatalocs  now  available  to 
engineers  by  nannfactnrers  and  associations 


A  Lightning  Reference  Book,  sponsored  by 
the  A.l.E.E.  transmission  and  distribution 
committee  and  undertaken  by  the  lightning 
and  insulator  subcommittee,  has  now 
reached  the  stage  where  orders  are  being 
taken.  Subjects  covered  relate  to  the  nature 
and  characteristics  of  lightning,  field  and 
laboratory  tests  with  artificial  lightning, 
operating  performance  of  apparatus  and 
transmission  lines  under  lightning  condi¬ 
tions. 

Artificial  Light  and  Its  Applications  is  a 
258-page  text  book  covering  the  lighting 
field  from  fundamental  theory  to  all  classes 
of  present-day  practice.  Several  sections 
cover  the  new  vapor  illuminants,  namely, 
the  sodium  and  high-intensity  mercury  vapor 
lamps  which  have  come  into  accepted  use 
only  recently.  The  book,  which  is  to  be 
obtained  by  writing  to  Westinghouse  Lamp 
Company,  Bloomfield,  N.  J.,  is  replete  with 
tables  and  illustrations.  Cost  is  50  cents  per 
copy  to  cover  printing  costs. 

Methods  of  Measuring  Radio  Noise.  Re¬ 
port  of  joint  E.E.L,  N.E.M.A.,  R.M.A.  co¬ 
ordination  committee  and  designated  as 
EEI,  C9;  NEMA,  102;  RMA,  13,  is  now 
available  to  members  and  employees  for  15 
cents  and  to  non-members  in  the  United 
States  for  45  cents.  Write  to  Edison  Electric 
Institute,  420  Lexington  Ave.,  New  York 
City. 

Symbols  for  Metering  Diagrams  is  a  new 
publication  (C-10)  of  the  Edison  Electric 
Institute,  420  Lexington  Ave.,  New  York 
City,  which  is  intended  to  simplify  wiring 
diagrams,  standardize  and  facilitate  check¬ 
ing,  cost  10  cents. 

Twenty-Five  Years  of  the  Sauter  Time 
Switch  is  a  superbly  illustrated  jubilee 
publication  which  closes  by  detailing  the 
fabrication  and  test  technique  in  producing 
this  line  of  switches  handled  by  R.  W. 
Cramer  &  Coippany,  New  York. 

Speed  Measuring  Instruments,  Bulletin 
1435  of  the  James  G.  Biddle  Company,  1211 
Arch  Street,  Philadelphia,  describes  the 
operation  of  a  number  of  different  type?  of 
hand  tachometers. 

Canadian  Engineering  Standards  Associa¬ 
tion  has  published  three  more  approval 
specifications  under  Part  II  of  the  Canadian 
Electrical  Code.  These  constitute  specifica¬ 
tion  No.  13-1935,  Transformers  for  Luminous 
Tube  Signs  and  Oil  Burner  Ignition  Equip¬ 
ment;  specification  No.  14-1935,  Industrial 
Control  Equipment  in  Ordinary  Locations, 
and  No.  19-1935,  Soldering  Lugs. 

A  Wood  Handbook,  in  which  the  technical 
properties  and  behaviors  of  wood  are  de¬ 
fined,  is  a  publication  of  interest  to  wood 
users  generally.  It  embodies  the  results  of 
25  years  research  and  it  treats  the  facts 
recently  developed  in  regard  to  ring  place¬ 
ment,  the  various  factors  affecting  strength, 
control  of  decay  and  insect  damage,  preserva¬ 
tive  treatment,  and  treating  for  effective  fire 
resistance.  Copies  are  25  cents  each  and 
are  obtainable  from  Superintendent  of  D<wu- 
ments.  Government  Printing  Office,  Wa>hing- 
ton,  D.  C. 

Complete  rating  and  dimension  data  on 
w’orm  gear  reducers  is  given  in  Book  No. 
1524,  now  available  from  the  Link  Belt  Com¬ 
pany,  2045  W.  Hunting  Park  Ave.,  Philadel¬ 
phia,  Similar  information  on  herringbone 
gear  reducers  is  given  in  Book  No.  1519,  a 
companion  publication.  , 


General  Electric  Co.,  Schenectady.  N.  Y 


position  the  hole  in  the  ceramic  insulating 
disk  is  above  the  line  of  the  inclosed  mer¬ 
cury.  When  rotated  20  deg.  the  mercury 
flows  through  the  hole,  establishing  a  con¬ 
tact  between  the  cups  and  closing  the  circuit. 


Industrial  Analyzer 

Case  dimensions  8  x  11  x  l.'t  in.  West- 
in-house  Electric  &  Mf-.  Co.,  £.  Pitts¬ 
burgh,  Pa. 

This  instrument  cuts  set-up  and  testing 
time  by  making  it  possible  to  measure  direct- 
current  voltage,  current  or  resistance  with 
the  minimum  of  connections  and  with  only 
one  self-contained  unit.  Two  instruments 
are  mounted  in  the  analyzer,  an  ammeter 
wjth  self-contained  shunts  for  7J,  75  and  750 
amp.  and  an  instrument  that  measures  volts 
and  ohms.  The  voltage  ranges  are  150,  300 
and  750.  The  ohm  ranges  are  5  and  500  at 
the  center  of  the  scale. 


Built  in  a  number  of  models,  capacities 
from  3  to  60  tons  of  refrigeration; 
larger  sizes  to  order.  York  Ice  Ma¬ 
chinery  Corp.,  York,  Pa. 


Appliance  Meter 

An  “appliance  meter”  or  especially  de¬ 
signed  watt-hour  meter  for  measuring  the 
amount  of  energy  consumed  by  a  domestic 
electric  appliance  during  any  period  is  now 
obtainable.  This  meter  is  for  use  by  iitili- 


Guy  Puller 

“CM  Puller:”  two  capacities  available, 
i  ton  and  ton.  Chisholm-Moore  Hoist 
Corp.,  Tonawanda.  N.  Y. 

Efficient  gear  reduction  provides  for  a  min¬ 
imum  amount  of  effort  to  operate  this  new 
puller  for  tightening  guy  wires  and  for  gen¬ 
eral  maintenance  and  construction  service. 
A  double-duty  steel  chain,  which  cannot 
kink  or  strain  in  handling,  is  provided.  Op¬ 
eration  of  the  puller  is  controlled  by  two 
buttons  which  permit  quick  adjustment  of 
chain.  Mechanism  and  automatic  friction 
brake  are  fully  inclosed,  with  no  exposed 
hearings  or  springs. 


Water  Heater 

Electric  water  heaters  in  a  new  “table-top” 
design  which  permits  utilization  of  space  on 
the  heater  top  for  the  preparation  of  food 
are  now  available.  The  heater  has  a  30-gal. 
capacity  and  its  top  is  finished  in  porcelain 
enamel. 


Two-  and  three-wire  types  available,  each 
supplied  with  either  standard  or  fast- 
moving  registers:  standard  (shown)  is 
equipped  with  pointer  that  sweeps  scale 
from  0  to  10  kw.-hr.:  small  dial  indi- 
c.-ites  totals  up  to  100  kw.-hr.  Duncan 
Electric  <’o..  La  Fayette,  Ind. 


lies  and  dealers  as  a  tool  in  connection  with 
sale  and  ser\ice  of  appliances.  Tests  with 
the  instrument  are  made  in  the  customer’s 
home  under  actual  service  conditions.  Two 
circtiil  connections  in  the  back  of  the  case 
provide  one  outlet  for  the  appliance  plug 
and  another  for  circuit  connection. 


Silent  SMileh 

Silent  operation  is  the  feature  claimed  for 
this  new  switch,  which  contains  no  moving 
parts.  Switch  for  use  on  low-voltage  wir¬ 
ing  circuits  consists  of  two  shallow  steel 
cups  sealed  together  with  lead  glass  to  form 
a  hollow  compartment.  Separating  the  cups 
is  a  disk  of  ceramic  material  in  which  there 
is  a  small  hole  located  near  the  edge.  The 
c«>mpartment  is  evacuated  and  in  it  about  4 
grams  of  mercury  are  inserted.  After  in¬ 
serting  the  mercury  the  compartment  is  filled 
with  hydrogen  and  sealed.  In  the  “off” 


Heating  element  2.000  watts;  dimensions. 
25  X  25  X  36  in.  Elect romaster,  Inc., 
Detroit.  Mich. 
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non  -  corrosive  clamp 
for  entrance  cable  that  com¬ 
bines  serviceability  with  soodappearance. 
Of  cast  aluminum  alloy,  it  prevents  rust 
streaks  from  marring  surfaces  on  which  it 
is  attached.  A  better  service  is  being 
rendered  power  and  light  customers 
throughout  the  country  where  this  clamp 
is  used.  Write  for  quantity  prices. 
Samples  sent  on  request.  No.  12x1^^ 
flat  head  aluminum  wood  screws  fur¬ 
nished  if  desired. 

CABLE  CLAMPS 


CLAMP 

SHAPK 


CONDL'CTOB  SIZE 


INSULATED  j 


4  No.  8 
Solid 


2  No.  4 
Stranded 


6  No.  1 2 
Solid 


2  No.  6 
Stranded 


2  No.  6 
Stranded 


2  No.  6 
Stranded 


1  No.  8 
Solid 


OVEKALL 
DIAMETEK 
OF  CABLE 
INCH 


CABLE 

SHAPE 


I  No.  0 
Stranded 


1  No.  4 
Stranded 


1  No.  8 
Solid 


I  No.  b 
Stranded 

1  No.  6 
Stranded 


1  No.  6 
Stranded 


1  No.  8 
Stranded 


1  No.  6  1  No.  8 

Solid  Stranded 


2  No.  4  1  No.  4  .66X.98 

Stranded  Stranded 


Round 
2  cables  laid 
side  by  side 

Round 
2  cables  laid 
side  by  side 


Round  1  No.  8 
Solid 


A(  illustrated  above,  a  potitive  grip  on  eablem  it 
assured  when  this  clamp  it  used. 


1  No.  6  1  No.  8 

Solid  Stranded 


ALLOY  ALUMINUM  SALES 

>411  THIRTEENTH  ST.,  N.  E . CANTON  . 

New  York  Repretentative — Electric  Device*  Corp.,  227-229  Fulton  St. 


CO. 

.  .  OHIO 
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J[H  IMPROVED  nBEFISHTINEAPPLIANCE-inlBSl 


[VEN  FIRES  AND  THEIR  CAUSES  ARE  DIFFERENT  TODAY 


MORE  THAN  4,000,000  H.  P. 
IS  LUX  PROTECTED 


SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


BAD  AXE,  MICH. — Detroit  Edison  Com¬ 
pany,  Detroit,  plans  early  construction  of 
new  transmission  and  distributing  lines  in 
parts  of  Huron  and  Sanilac  Counties,  Lake 
Huron  Division,  totaling  about  25  miles,  for 
rural  electrification,  including  service  facili¬ 
ties. 

GREENWOOD,  S.  C. — Greenwood  County 
Finance  Board  of  County  Commissioners 
plans  to  place  contracts  soon  for  proposed 
transmission  and  distributing  lines  in  parts 
of  Laurens,  Greenwood  and  Newberry  Coun¬ 
ties  for  rural  electrification,  totaling  about 
100  miles,  with  power  substation  and  service 
facilities.  Fund  of  $130,000  has  been  ar¬ 
ranged  through  Federal  aid.  E.  1.  Davis  is 
secretary  of  board,  in  charge. 

AUSTIN,  TEX. — Bureau  of  Reclamation. 
Austin,  receives  bids  March  31,  for  con¬ 
struction  of  Arnold  dam  and  power  plant, 
Colorado  River  Project,  Texas,  including 
switchyard,  gates,  gate  hoists,  power  pen¬ 
stocks,  control  mechanism,  cranes,  trash  rack 
and  other  construction;  part  of  materials 
will  be  furnished  by  Government  (Specifica¬ 
tions  673) . 

BELLEVUE,  OHIO — Is  arranging  fund 
of  $60,()(X)  for  extensions  and  improvements 
in  municipal  electric  power  plant,  including 
installation  of  new  equipment. 

MASON  CITY,  IOWA— People’s  Gas  & 
Electric  Company,  Mason  City,  plans  early 
construction  of  about  70  miles  of  new  trans¬ 
mission  and  distributing  lines  in  parts  of 
Hancock,  Cerro  Gordo  and  Worth  (bounties, 
for  which  permission  has  just  been  secured, 
for  rural  electrification  in  different  areas,  in¬ 
cluding  service  facilities. 

PASADENA,  CALIF. — Receives  bids  until 
March  18  for  two  9,000  kva.,  self-cooled,  and 
one  12,000  kva.,  auxiliary  air  blast,  three- 
phase  transformers,  with  accessories,  for  use 
in  connection  with  new  transmission  line  for 
power  supply  from  Boulder  Dam  develop¬ 
ment  of  Government. 

SHAKOPEE.  MINN.— Rahr  Malting  Com¬ 
pany,  Manitowoc,  Wis.,  plans  installation  of 
motors  and  controls,  transformers  and  ac¬ 
cessories,  conveyors,  electric  hoists,  elevators 
and  other  equipment  in  new  dry  malt  manu¬ 
facturing  plant  at  Shakopee.  Cost  close  to 
11,000,000. 

BROOKLYN,  N.  Y.— Signal  Supply  Offi¬ 
cer,  Army  Signal  Corps,  Army  Base.  Brook¬ 
lyn,  receives  bids  until  March  27  for  1.550 
mast  sections  (Circular  150)  ;  until  April  1, 
for  50  dynamotor  units,  including  mounting 
(Circular  160). 

MOYOCK,  N.  C. — Virginia  Electric  & 
Power  Company,  Richmond,  Va.,  has  ap¬ 
proved  plans  for  new  transmission  line,  with 
number  of  distributing  lines,  from  Moyock 
to  Coinjock,  N.  C.,  and  thence  to  Point 
Harbor,  N.  C.,  about  60  miles,  for  rural 
electrification  in  that  area.  Cost  about 
$100,000.  This  will  comprise  part  of  such 
electrification  program  planned  by  company, 
lately  noted  in  these  columns. 

ROCK  RAPIDS,  IOWA— Has  approved 
bonds  for  $200,000  for  extensions  and  im¬ 
provements  in  city-owned  electric  power 
plant,  with  installation  of  new  equipment, 
and  will  proceed  with  project  at  early  date. 
Black  &  Veatch,  4706  Broadway,  Kansas 
City,  Mo.,  are  consulting  engineers. 

ROCHESTER,  N.  Y.— Rochester  Gas  & 
Electric  Corporation  plans  new  steam-elec¬ 
tric  generating  plant  to  cost  close  to  $1,000.- 
000.  with  turbo-generator  units  and  auxiliai^ 
equipment.  Proposed  to  begin  work  early 
in  spring.  New  plant  will  duplicate  capa(> 
ity  of  similar  station,  recently  completed 
and  now  being  placed  in  service. 

MINNEAPOLIS,  MINN.— N  o  r  t  b  w  e  s  t 
Rtiral  Electrification  Company,  a  sub'^idiary 


and  Listing  of  Securities 


may  well  be  considered  by  executives  of 
stockholders  who  control  a  closely  held 
corporation.  It  may  be  difficult,  in  the  fu^ 
ture,  to  liquidate  large  holdings  of  unlisted 
or  inactive  securities  to  provide  for  high 
estate  taxes.  (J  More  favorable  conditions 
today  afford  an  opportunity  to  improve  the 
liquidity  of  such  holdings.  Through  distri^ 
bution  of  a  part,  with  listing  on  a  stock 
exchange,  a  broader  public  market  and 
enhanced  collateral  values  may  be  obtained. 


Incorporated 


mVESTMEHT  BAHKIHG 


NEW  YORK  CITY 


39  BROADWAY 


•  This  print — ’showinp 
equipment  used  in  fire 
flfrhtingr  nearly  three  cen¬ 
turies  ago — should  prove 
interesting:  to  anyone  con¬ 
cerned  with  today’s  prob¬ 
lems  in  fire  protection. 
Watch  LUX  Fire  Protec¬ 
tion  advertising  for  fur¬ 
ther  proof  of  the  ad¬ 
vances  made  in  fire-fight¬ 
ing  appliances. 


Initallation  of  LUX  Protection 
for  generator  in  a  targe  utility 
company. 


•  The  enormous  demand  on  Public  Utilities  for  Power  has  pro¬ 
duced  huge  and  costly  generating  equipment  and  with  it  new 
hazards.  A  similar  demand  for  uninterrupted  Service  has  pro¬ 
duced  Lux  automatic  protection. 

Even  the  unattended  substation  may  today  be  made  safe — Yet 
this  protection  costs  but  a  fraction  of  one  percent  of  the  pro¬ 
tected  equipment.  Call  on  our  engineering  staff,  which  has  sur¬ 
veyed  hundreds  of  power  plants,  to  assist  in  the  solution  of  your 
fire  protection  problem. 


Walter  Kidde  &  Company 


Bloomfield,  N.  ), 
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CLASSintO  MIECTDIIY  OF  HKSi  r4CTlMIIS 


TUVrON,  XV  JERSEY 


WHO  MAKES  IT? 


Want  to  know  who  mokes  "Electrical  Gadgets"? 
Use  your  copy  of  the  Buyers’  Reference  Number 
of  ELECTRICAL  WORLD.  Turn  to  the  directory 
section,  and  you  will  tind  a  complete  list  of  "Elec¬ 
trical  Gadget"  manufacturers,  plus  detailed  de¬ 
scriptions  in  many  cases. 

Trying  to  locate  a  product  with  trade  name, 
"American"?  A  simple  reference  to  the  alpha¬ 
betical  tabulation  of  trade  and  company  names 
will  locate  the  product  for  you  immediately. 

You  can  save  time  and  money  in  your  buying  by 
simple  references  to  the  wealth  of  handy  buying 
information  in  the  Buyers'  Reference  Number  of 
ELECTRICAL  WORLD.  The  many  time-saving  fea¬ 
tures  will  make  your  buying  easier  — just  as  they 
are  helping  to  simplify  the  work  of  hundreds  of 
other  buyers. 


ELECTRICAL  WORLD 

330  West  42nd  St.,  New  York,  N.  Y. 


33  pages  of  trade  and  company 
names  to  help  locate  easily  a 
product  where  only  the  trode 
name  or  manufacturer  is  known. 


165  pages  of  valuable  buying; 
data,  classifying  by  products  3500 
manufacturers  of  electrical  and 
allied  products  —  nearly  a  thou¬ 
sand  major  classifications. 


JOHN  A.  ROEBLING’S  SONS  COMPANY 


131  pages  of  product  exhibits, 
giving  further  information  on 
manufacturers'  products,  branch 
offices,  warehouses,  etc. 


Use  the 

BIJYERS  REFEREIVrE  iVU^lRER 

Of  ELECTRICAL  WORLD 

■i- 

I  — to  suvo  tinuf  anti  money  in  your  bnyiny 

.... 
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WIRES 

AND 

CABLES 


POWER  CABLE 

rANI  INSUIAUD 
VAINISHCD  CAMMIC  INSMAICO 

TELEPHONE  CABLE 
BARE  COPPER  WIRE  AND  CABLE 
WEATHERPROOF  WIRE  AND  CABLE 
MACNET  WIRE 
TROLLET  WIRE 


"OUAUTy  AlOVI 
triCIFICATIONS" 


AMERICAN  ELECTRICAL  WORKS 


PHILLIPSDALEy  RHODE  ISLAND 


Ntw  yORK,  100  £.  4ti>d  ST.  •  CHICAGO,  »0  NORTH  WACKER  DRIVE  •  CINCINNATI,  TRACTION  BLDG 


SAVE  ON  CONDUIT  BENDING 
AND  PIPE  PUSHING 


Above  is  the  Greenlee  Hydraulic  Bender  for 
rigid  conduit  and  pipe.  Note  that  bending  is 
done  by  forcing  a  shoe  against  the  conduit  while 
it  is  supported  at  two  points  by  formed  castings. 
Built  in  two  sizes  for  to  3>inch  conduit  and 
2^  to  4^-inch  conduit.  Does  a  better  job  in  less 
time  than  by  other  methods.  Easy  to  take  to  the 
job  and  simple  to  operate.  The  small  machine 
can  be  fitted  with  a  set  of  attachments  for  bend¬ 
ing  Ij,  and  2-inch  thin-wall  steel 
conduit. 

IJlerature  on  Benders  and  Pushers  will 
be  sent  gladly.  Write  NO  IT’  and  learn 
bow  these  tools  can  sate  money  for  you. 


Below  is  the  Greenlee  Hydraulic  Pusher, 
a  tool  that  shows  real  savings  on  the 
underground  installation  of  pipe  for 
-  electric  wires,  gas,  water,  etc. 
u  t  One  man,  standing  in  a  com- 
f  f  fortable  position,  can  exert 
H  m  the  maximum  pressure  of 
*  40,000  pounds  on  the  pipe 

clamp,  simply  by  pumping 
the  handles.  It  is  very  com¬ 
pact,  simple  to  operate,  and 
has  capacity 
for  iVi  to  4- 
inch  pipe. 


GREENLEE  TOOL  CO.,  1 705  Columbia  Are,,  ROCKFORD,  ILL. 


of  Montana-Dakota  Power  Company,  Min- 
neapolis,  plans  early  construction  of  new 
transmission  and  distributing  lines  in  Ward, 
Golden  Valley,  Burke  and  Mountraill  Coun¬ 
ties,  N.  D.,  and  Wibaux  and  Fallon  Counties, 
Mont.,  for  rural  electrification,  totaling  about 
115  miles,  with  power  substation  and  service 
facilities.  Fund  of  $146,000  has  been  se¬ 
cured  through  Federal  aid. 

TOLEDO,  OHIO— Pure  Oil  Company, 
Chicago,  Ill.,  plans  installation  of  motors 
and  controls,  conveyors,  electric  pumping 
equipment,  transformers  and  accessories, 
compressors  and  other  equipment  for  new 
addition  in  oil  refining  plant  at  Toledo.  Cost 
about  $700,000. 

KNOXVILLE,  TENN.— Director  of  Pur- 
chases,  Tennessee  Valley  Authority,  Knox¬ 
ville,  receives  bids  until  March  20  for  ven¬ 
tilating  and  air-cooling  equipment  for  Norris 
hydroelectric  power  plant. 

SAN  DIEGO,  CALIF. — San  Diego  Gas  & 
Electrig  Company  plans  installation  of  orna¬ 
mental  lighting  system  in  business  district 
and  Mission  Hill  section,  San  Juan  Capis¬ 
trano.  Surveys  and  estimates  of  cost  will 
be  made  soon. 

COLUMBUS,  NEB. — Loup  River  Public 
Power  District,  Columbus,  C.  F.  Fricke,  pres¬ 
ident,  will  soon  complete  revised  plans  for 
about  48  miles  of  new  12,000-volt  transmis¬ 
sion  lines  and  about  300  miles  of  distributing 
lines  for  rural  electrification  system,  includ¬ 
ing  power  substation  and  service  facilities. 
Fund  of  about  $400,000  will  be  arranged 
through  Federal  aid. 

PARAGOULD,  ARK. — Receives  bids  until 
March  25  for  new  city-owned  electric  power 
plant  and  equipment.  Fund  of  $190,000  has 
been  secured  through  Federal  aid.  W.  A. 
Fuller  Company.  2916  Shenandoah  Avenue, 
St.  Louis,  Mo.,  is  consulting  engineer. 

EL  PASO,  TEX.— Quartermaster  Corps. 
United  States  Army,  William  Beaumont 
General  Hospital,  El  Paso,  receives  bids 
until  March  19  for  extensions  in  electrical 
distribution  and  street-lighting  systems,  in¬ 
cluding  transformer  facilities,  etc.  (Circu¬ 
lar  15). 

GRAND  FORKS,  N.  D.— Northern  States 
Power  Company,  Minneapolis,  Minn.,  plans 
extensions  and  improvements  in  power  plant 
and  power  substation  at  Grand  Forks,  with 
rebuilding,  improvements  and  additions  in 
transmission  and  distribution  lines  in  that 
area;  expansion  and  improvements  will  be 
carried  out  in  power  plant  at  Fargo,  N.  D., 
with  installation  of  new  mechanical  stokers 
and  other  equipment;  similar  work  will  be 
carried  out  at  power  station  at  Minot.  N.  D., 
where  steam  boiler  equipment  and  acces¬ 
sories  will  be  installed. 

OMAHA,  NEB.  —  Armour  &  Company, 
Union  Stock  Yards,  Chicago,  Ill.,  plans  in¬ 
stallation  of  motors  and  controls,  conveyors, 
loaders  and  other  equipment  in  new  addi¬ 
tion  to  meat-packing  plant  on  Thirtieth 
Street,  Omaha.  Cost  over  $400,000. 

CHARLOTTE,  N.  C.— Duke  Power  Com¬ 
pany,  Charlotte,  plans  new  transmission  and 
distributing  lines  in  part  of  Chester  County, 
S.  C.,  for  rural  electrification,  including 
power  substation  and  service  facilities.  Cost 
over  $60,0(X), 

GRAND  HAVEN,  MICH.  —  Petroleum 
Chemicals  Co.,  Detroit,  Mich.,  care  of  George 
H.  Flynn,  National  Bank  Building,  Detr^, 
recently  organized  with  capital  of  $1,000,0()0, 
plans  installation  of  motors  and  controls, 
transformers  and  accessories,  compressors, 
conveyors,  electric  pumping  machinery  and 
other  equipment  in  new  oil  refinery  and  by¬ 
products  plant  on  tract  of  land  just  acquired 
at  Grand  Haven.  Cost  about  $300,000. 

BOGUE,  KAN. — Plans  new  transmission 
line  with  power  substation  facilities  for  locm 
service.  Estimates  of  cost  being  made,  f- 
L.  Werhan,  Hays,  Kan.,  is  consulting  en¬ 
gineer. 


116  (824) 


ELECTRICAL  WORLD  4-  MARCH  14,  1936 


TRRNSFORmERS  fDOTORS  FRNS  BRAKES 


BOOK  REVIEWS 


National  Electrical  Code 
Handbook 

By  Arthur  L.  Abbott.  Published  by  Mc¬ 
Graw-Hill  Book  Company,  330  West  42d 
Street,  New  York  City.  Third  edition,  547 
pages,  illustrated.  Price,  $3. 

As  in  previous  editions,  the  new  handbook 
interprets  the  latest  (1935)  N.E.C.  in  all  its 
sections.  This  third  edition  has  been  made 
more  usable  by  collecting  all  the  data  tables 
in  the  final  chapter  and  thus  they  do  not 
have  to  be  hunted  through  the  book. 


TDANSFORmERS 

THESE  PDVPNTRGES 


1.  All  coils  are  form-wound. 

2.  End-turns  are  extra  heav¬ 
ily  insulated  and  definitely 
spaced  to  resist  line  disturb¬ 
ances. 

3.  Insulating  barrier  used 
between  windings  consists 
of  flexible  mica,  varnished 
muslin,  pressboard,  and 
muslin-tape,  in  addition  to 
the  conductor  insulation. 

4.  Taps  are  brought  out  from 
the  middle  of  the  winding 
where  they  do  not  interfere 
with  the  surge  resisting  de¬ 
sign  of  the  coils. 

5.  Copper  conductors  are 
either  round,  square,  or  rec¬ 
tangular  in  cross-section, 
suitably  insulated  —  de¬ 
pending  upon  the  best  de¬ 
sign  suitable  for  the  kva 
rating  and  voltage. 

6.  Large  creepage  distances 
between  the  high-voltage 
and  the  low-voltage  wind¬ 
ings  and  between  the  wind¬ 
ings  and  yoke  iron  are  def¬ 
initely  maintained  by  the 
use  of  insulating  strips  built 
to  the  height  of  the  conduc¬ 
tors. 

7.  All  finished  coils  are 
wrapped  with  linen  tape 
before  treating. 

If  you  leant  complete  “dc- 
tai/s”,  not  only  of  coil  con¬ 
struction,  but  also  of  cores, 
assembly, icinding  treatment, 
tanks,  bushings,  accessories, 
etc.,  write  for  Bulletin  180. 


A  Fugue  in  Cycles  and  Bels 

By  John  Mills. 

The  price  of  this  illustrated  book  is  $3 
and  not  $5,  as  stated  in  the  review  published 
December  7,  1935. 


Uniform  System  of  Accounts 
for  Electric  Utilities 

By  National  Association  of  Railroad  and 
Utilities  Commissioners.  Published  by  the 
State  Law  Reporting  Company,  30  Vesey 
Street,  New  York  City.  312  pages.  Price, 
$2. 

The  official  version  of  the  proposed  revi¬ 
sion  of  the  uniform  system  of  accounts  for 
electric  utilities  prepared  by  the  committee 
of  the  regulatory  authorities  is  ready  for 
study  by  the  industry.  New  details  are  in¬ 
troduced  affecting  small  (up  to  $750,000  an¬ 
nual  utility  revenue)  as  well  as  large  com¬ 
panies.  More  refinement  in  unit  property 
entries  is  prescribed.  Straight-line  deprecia¬ 
tion  is  given  strong  preference,  but  excep¬ 
tions  are  afforded  for  specially  demonstrated 
cases. 


Photo  N459B  — 
Coif-tvpe  lott^s’olt' 
age  transformer  coil. 
5  kva  coil  shown. 


Photo  N207  — 
Vieu)  of  one  limb  of 
a  core -type  trarts- 
former  tcitn  one  high 
voltage  section  re¬ 
moved.  The  high- 
voltage  coils  are 
wound  in  sections 
and  separated  by  in¬ 
sulating  washers. 
(See  Photo  F1066.) 


Hot  JUater  and  Steam  Supply 
hy  Electricity 

By  F.  C.  Smith.  142  pages,  illustrated. 
E.  and  F.  N.  Spon,  London ;  Engineers  Book 
Shop,  New  York.  Price,  $3.50  in  U.  S. 

A  fundamental  treatise  on  heating  water 
and  making  steam  by  use  of  electric  heat. 
It  gives  the  basic  data  and  equipment  in 
simple  terms  for  those  interested  in  these 
applications.  European  devices  are  de¬ 
scribed,  including  boilers,  heaters,  resistance 
units  and  accessories.  Typical  installations 
are  shown,  with  detail  of  design  as  well  as 
heat  calculations. 


Photo  F1066 
—  One  limb  of 
a  7$  kva.  6900 
volt  to  1 1 5/230 
volt  core  -  type 
transformer 
coil.  Press- 
board  tvoshers 
separate  the 
high  -  voltage 
winding  into 
sections  to  re¬ 
duce  the  volt¬ 
age  between 
layers  and 
coils. 


Air  Conditioning  for  Comfort 

By  Samuel  R.  Lewis.  Published  by 
Keeney  Publishing  Company,  Chicago.  271 
pages,  illustrated.  Price,  $2.50. 

In  revising  the  material  the  author  has 
been  successful  in  eliminating  lost  motion 
w  that  the  facts  about  air  and  air  condition¬ 
ing  can  be  applied  quantitatively  in  the 
most  direct  manner,  enough  is  given  about 
apparatus  to  guide  the  computations  pro¬ 
perly  and  then  the  theoretical  expressions 
are  presented  primarily  as  starting  points 
tor  numerical  solutions  of  working  cases. 

Emphasis  is  placed  on  the  psychrometric 
table  rather  than  the  chart,  although  the 
latter  (ASH&VE)  is  bound  in  as  a  10xl8-in. 
supplement.  Body,  walls,  sun,  lamps,  venti- 


TD336-2B 

WainecZleidJric  Gbrporation 

6400  Plymouth  Avenue,  Samttouis.USJk. 
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7'/i<'  simplicity  of  opcrntion 
of  Lincoln  Demand  Meters 
results  in  dependability  and 
lotv  maintenance  cost.  In 
Lincoln  Demand  Meters,  only 
one  simple  unit,  comprisintt 
of  a  shaft  and  pointer  and 
two  bimetallic  coils,  moves  — 
and  that  SLOWI.Y .  They  are 
free  of  timing  mechanisms  ' 
and  of  all  rapidly  moving  I 
parts.  I 


LINCOLN 


DEMAND  METERS 


INDEPENDENT  OF  THE 
WATTHOUR  METER 

Lincoln  Demand  Meters  operate 
independently  of  the  watthour 
meter.  They  are  merely  con¬ 
nected  to  the  same  load.  One 
type  of  Demand  Meter  for  any 
make  or  type  of  W'atthour  Meter. 


UNCOLN  METER  CO., 

IbCi 

Spriigfield,  Illinois 


lation,  air  distribution  and  water  circulation 
are  given  successive  attention  in  quanti¬ 
tative  terms.  The  four  final  chapters  treat 
specific  cases  of  heating  and  cooling  a  resi¬ 
dence  and  a  commercial  building,  each  end¬ 
ing  with  an  elaborate  tabulation  of  the  given 
data  and  the  derived  quantities  which  dic¬ 
tate  the  installation. 

• 

Homeoivners  Handbook 

Housing'  Publications,  Inc.,  25  West  43d 
Street,  New  York  City.  255  pages,  illus¬ 
trated.  Price,  $0.50. 

Stimulation  of  home  modernization  should 
he  the  result  of  this  appealingly  illustrated 
treatment  of  how  to  plan  remodeling  intelli¬ 
gently,  what  to  buy,  who  makes  it,  how  best 
to  apply  it  and  keep  it  in  good  condition. 
Wiring,  lighting  and  air  conditioning  are 
treated  briefly  by  themselves,  but  the  former 
are  mentioned  many  times  as  reminders  in 
discussing  specific  rooms,  attic  to  cellar.  The 
book  teems  with  valuable  tips  on  doing  an 
acceptable  and  durable  job  of  recondition¬ 
ing.  Utility  home  service  departments  can 
use  it  advantageously  to  supplement  coach¬ 
ing  on  electric  advances  in  the  home. 

• 

Rural  Electrification 

By  J.  P.  Schaenzer.  Published  by  Bruce 
Publishing  Company,  524  N.  Milwaukee 
Street,  Milwaukee.  Wls.  266  pages,  illus¬ 
trated.  Price,  $1.72. 

Addressed  to  vocational  agricultural  classes, 
this  text  starts  each  chapter  with  questions, 
demonstration  outline  and  practice  topics. 
Explanatory  information,  well  illustrated, 
follows  in  each  of  the  25  chapters  from 
elements  of  electric  generation  and  distribu¬ 
tion  through  wiring  for  light  and  power  to 
the  dozen  chapters  devoted  to  specific  ap¬ 
plications  like  feed  preparation,  hay  hoisting, 
plant  forcing,  etc.  State  bulletins,  C.R.E.A., 
N.R.E.P.  were  drawn  upon  as  well  as  the 
author’s  experience  as  project  director,  rural 
electrification,  for  the  University  of  Wis¬ 
consin.  Utility  rural  service  workers  will  find 
here  much  that  is  otherwise  widely  scattered 
in  agricultural  bulletins. 


Elements  of  Electrical 
Engineering 

By  A.  L.  Cook.  John  Wiley  &  Sons,  Inc., 
New  York.  603  pages,  illustrated,  third 
edition  revised.  Price  $4. 

This  is  a  revised  edition  of  this  funda¬ 
mental  textbook.  New  matter  has  been  in¬ 
troduced,  including  more  on  instruments 
and  the  use  of  complex  quantities  for  the 
solution  of  circuit  problems.  The  text  cov¬ 
ers  fundamental  electric  and  magnetic  cir¬ 
cuits,  direct-current  machinery,  alternating- 
current  machinery  and  circuits  and  elec¬ 
tron  tubes.  It  is  written  as  an  elementary 
and  practical  text  for  non-specialized  elec¬ 
trical  students. 


Symposium  on  Illumination 

Edited  by  C.  J.  W.  Grieveson.  Published 
by  Instruments  Publishing  Company,  1117 
Wolfendale  Street,  Pittsburgh,  Pa.  229 
pages,  illustrated.  Price,  $4.50. 

Nine  recognized  experts  delivered  as  many 
lectures  on  their  specialties  under  the  aus¬ 
pices  of  the  National  Illumination  Commit¬ 
tee  of  Great  Britain  and  the  I.E.S.  in  1933 
and  they  are  collected  here.  They  co-ordi¬ 
nate  the  essentials  of  radiation  physiology, 
lamp  characteristics,  photometry,  reflector 
technology,  decorative  lighting,  highway 


There  IS  a  proved,  time-tested 
treatment  to  check  and  pre¬ 
vent  decay  in  standing  poles. 
It  is  economical  .  .  .  requires 
no  expensive  plant  or  equip¬ 
ment  .  .  .  and  can  be  ap¬ 
plied  by  your  own  workmen. 

Do  as  many  leading  utilities* 
have  already  done.  Treat 
some  of  the  standing  poles  in 
your  own  network.  Practical 
applications  on  your  own 
poles  will  give  you  the  most 
convincing  proof  of  the  merits 
and  economies  of  the  Osmose 
Process. 

Write  us  today  for  the  de¬ 
scriptive  booklet  “The  Osmose 
Process  for  the  Preservation 
of  Standing  Poles**. 

*  over  50  in  the  post  six  months 


OSMOSE 
CORPORATION 
OF  AMERICA 

BUFFALO,  N.  Y. 
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lighting,  industrial  lighting  as  these  practices 
have  been  evolved  to  meet  European  needs. 
For  lectures,  an  uncommon  amount  of  tech¬ 
nical  information  in  the  form  of  tabulated 
data  and  graphs  is  incorporated,  useful  in 
design  and  analysis. 


Mechanical  and  Electrical 
Equipment  for  Buildings 

By  C.  M.  Gay  and  C.  De  Van  Fawcett. 
John  Wiley  &  Sons  Inc.,  New  York.  428 
pages,  illustrated.  Price,  $5. 

This  is  a  textbook  developed  by  an  archi¬ 
tect  and  an  electrical  engineer  who  are  ex¬ 
perienced  as  teachers  and  consultants.  It 
meets  the  demand  for  a  fundamental  treatise 
on  heating,  air  conditioning,  electrical  lay¬ 
out,  lighting,  elevators,  acoustics  and  other 
aspects  of  modem  buildings.  It  is  not  a 
handbook  and  tries  to  outline  principles. 
Typical  sections  cover  water  supply,  plumb¬ 
ing  and  drainage,  heating  and  air  condi¬ 
tioning,  electrical  equipment  and  acoustics. 
The  book  should  be  useful  as  a  text  and  as 
an  aid  to  all  architects  and  engineers  who 
encounter  problems  in  connection  with  mod¬ 
em  buildings. 

• 

Experiments  and  Tests  on  Elec¬ 
trical  Circuits  and  Machinery 

By  H.  R.  Reed,  associate  professor  of 
electrical  engineering,  Michigan  College  of 
Mining  and  Technojogy,  Houghton,  Mich. 
Litho-printed  by  Eldwards  Brothers,  Ann 
Arbor,  Mich.  Fifth  edition,  166  pages ; 
illustrations  diagrams,  graphs ;  cloth, 
boards.  Phrice,  |2. 

This  book  is  intended  as  a  laboratory  text 
for  students  majoring  in  electrical  engineer¬ 
ing,  but  it  may  be  as  readily  used  by  other 
engineering  students.  As  a  matter  of  fact, 
this  book  should  be  pretty  valuable  to  the 
ambitious  young  electrician  who  is  forced  by 
economic  circumstances  to  dig  out  his  tech¬ 
nical  education  without  academic  aids.  Part 
I  deals  with  elementary  electrical  and  mag¬ 
netic  experiments.  Part  II  covers  d.c.  ma¬ 
chines,  while  Parts  III  and  IV  are  concerned 
with  a.c.  circuits  and  a.c.  machines  respec¬ 
tively. 

• 


Phenomena  in 
High-Frequency  Systems 

By  August  Hund.  Published  by  McGraw- 
Hill  Book  Company,  330  West  4 2d  Street, 
New  York  City.  642  pages,  charts.  Price, 

Last  year  the  author’s  “High-Frequency 
^asurements”  was  published  and  reviewed. 
This  present  book  is  more  than  “high-fre- 
<iuency  phenomena”  because  it  embraces  the 
whole  field  of  phenomena  in  circuits  devised 
for  high-frequency  performance.  While  math¬ 
ematical  in  substantiation,  it  is  also  explica¬ 
tory  and  traces  the  history  of  the  discoveries 
that  have  made  modem  communication  pos¬ 
sible.  ^rly  chapters  take  up  high-frequency 
generation,  frequency  changers,  rectification, 
snd  inversion,  with  amplification  extensively 
treated.  Extended  space  is  given  to  elec- 
trostriction,  electromagnetic  theory  and  up- 
atmosphere  ionization,  the  text  closing 
J^th  analysis  of  antenna  and  directive  sys- 
^8  and  meshes  for  filter  purposes.  The 
hook  is  manifestly  a  fundamental  and  au- 
hontative  treatment  of  the  underlying  prin¬ 
ciples  and  functionings  of  practically  all 
ennionic  .and  associated  devices  employed 
j®  radio  communication.  An  appendix  em- 
the  requisite  mathematical  tools  and 
‘«tular  data. 


The  confidence  placed  jn  us  by  the  country  s  most 
prominent  concerns  is  due:  First,  to  the  many  funda¬ 
mental  developments  Pennsylvania  has  achieved  in  transformer 
design  and  construction.  Second,  to  the  ability  of  its  engineers  to 
co-operate  closely  with  its  customers  in  solving  their  most  intricate 
and  exacting  problems.  As  a  result,  Pennsylvania  has  built  .  .  . 


As  high  as  15.000  kra.  output 
and  voltages  up  to  and  including 
115.000. 


Power  Transformers 


r)i^tf*ihii^ion  TTrflrisf ornncrs  Ovprhfsn,  subwsy  and  sp^ial 

uisiriDuiion  1  ransiormers. . .  purpose. 


Furnace  Transformers . *  h-® 

with  motor-'  p-rated  remote  con¬ 
trol  tap-changera. 


Weldinit  Transformers  h-®®®  ’  delivering  a 

weiamg  l  ransiormers . ^  uuarter  million  amperea 


quarter 


No  matter  how  difficult  your  problem  may  seem, 
call  on  Pennsylvania  to  assist  you. 


Pennsylvania  Transformer  Co.,  Pittsburgh,  Pa. 

(1701  Island  Ave.,  North  Side) 
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GALVANIZED 


PRODUCTS 


HINGED-NUT 

CONNECTORS. 


have  proved  through 


^^l^arsqfSeMce 

that  their  designtWiawria^* 

and  construction  just iiy 

^'Uncondition^y„ 

Guarant^d 

TempletonJKenly&Co.  Ltd. 


PRODUCT  INDEX 


Through  Gragbar*s  7S  Warehouaom 


AIB  COMPBESSOBS 

AlUs-Chklmeni  Mfx.  Co.,  Milwaukee.  WU. 

▲IB-CONDITIONINO  EQUIPMENT 

Oencral  Electrie  Co.,  Schenectady,  N.  T. 
KelTinator  Corp.,  Detroit,  Mich. 
Weetlnshoiue  B.  A  M.  Co.,  K.  Pltteburyh,  Pa. 

ALLOTS.  COPPBB 

Mallory  A  Co.,  P.  B.,  Indianapolie,  Ind. 

AMMETEB,  CLIP-ON 

Columbia  Elec.  Mfic.  Co.,  Cleveland.  Ohio 
Ferranti  Electric,  Inc.,  New  York,  N.  Y. 

ANALYSES.  BEVENUE 

Becordlnc  A  Statletlcal  Corp.,  New  York,  N.  T. 

ANCHOBS,  OUT 

Chance  Company,  Ccntralla,  Mo. 

Everatlek  Anchor  Co.,  FAlrlleld,  Iowa. 
Hubbard  A  Co.,  Pittebursh,  Pa. 

Kearney  Corp.,  Jameo  R.,  St.  Louis,  Mo. 
line  Mat^al  Co.,  South  Milwaukee,  WIs. 

ANNUNCIATORS 

Cory  Corp.,  Chas.,  Brooklyn,  N.  Y. 

APPLIANCES.  HEATING 

Ocacnl  Electrie  Co..  Schenectady,  N.  Y. 
Graybar  Electric  Co.,  New  York.  N.  Y. 


DUNCO 


THOMAS  INSULATORS 


A  popular 
Thomas 
Quality  6" 
distribution 
unit.  See 
j  our  catalogs 
J  for  complete 
“  line. 


rin  the  Relay 

Field  the  name  ^ 
DUNCO  is  synony¬ 
mous  with  dependability. 

Made  by  relay 
specialists  —  MgTS 
of  the  finest  I  |1SqW 
materials —  I 

ISfiii 

aliel  p.  I  “la 

Let  ua  quota 
you, 

Struthers  Dunn,  Inc. 
k  142  N.  Juniper  Street  . 
Philadelphia,  Pa. 


CataluR  >o.  I*.i4ll-A 

THE  R.  THOMAS  &  SONS  CO. 


USBON,  OHIO 


ELECTRICAL 

INSULATION 


BATTERIES,  STORAGE.  ALL  APPLICATIONS 
Electric  Storage  Battery  Co.,  Phlla.,  Pa. 
Philadelphia  Storage  Battery  Co.,  Phlla.,  Pa. 

BATTERIES,  STORAGE.  AUTOMOTIVE 
FIreatune  lire  A  Rubber  Co.,  Akron,  Ohio 
Philadelphia  Storage  Battery  Co.,  Phlla.,  Pa. 

BLOCKS.  LINEMEN’S  CABLE  STRINGING 
M'eatem  Block  Co.,  Lockport,  N.  Y. 


Varnished  Cloth,  Tapes,  Silks 
and  Papers;  Tubing. 

Plates,  Segments,  Rings,  Tapes, 
Tubes,  Washers,  Cloths. 

Laminated  Bakellte  Fabricated 
Parts,  Sheets,  Rods  and  Tubes. 

Untreated  Papers,  Linen  and 
Silk  Tapes,  Variable  Fibre,  etc. 


BOILERS.  STEAM 

Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combuation  Engineering  Co.,  New  York,  N.  T. 

BRACKETS  A  WIREHOLDERS.  INSULATED 
Hubbard  A  Co.,  Pittsburgh.  Pa. 

UUlities  Service  Co.,  Allentown,  Pa. 


BRUSHES.  CARBON 

National  Carbon  Co.,  Cleveland.  Ohio 

BURNERS.  OIL.  GAS.  PULVERIZED  FUEL 
Babcock  A  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  1, 

BUS  BAR  SUPPORTS 

Bumdy  Engineering  Co.,  New  York,  N.  Y. 
General  Electrie  Co.,  Schenectady,  N.  Y. 
Schweltxcr  A  Conrad,  Ine.,  Chicago,  III. 

BUS  BARS  A  TUBES 

American  Brass  Co.,  Waterbury,  Conn, 

CABLE.  ALUMINUM 

Aluminum  Co.  of  America.  Pittsburgh,  Pa 
General  Cable  Corp..  New  York,  N.  Y. 


STEEL  STRAND 


Operates  on  a  temperature  variation  of  H  degree 
above  or  below  the  point  set  (total  differential  1”). 
Equipped  with  a  mercury  enclosed  contact  switch 
which  is  actuated  by  means  of  a  permanent  mag¬ 
net.  Not  affected  by  dust,  dirt  or  corrosive  gases. 
Used  wherever  accurate  and  dependable  room 
temperature  control  are  required 

Write  for  Bulletin  No.  100 

THE  MERCOID  CORPORATION 

Sole  Manufacturers  of  The  Mereoid  Switch 
4209  Belmont  Avenue  Chicsgo,  llllnolt 


CABLE.  NETWORK  „  „ 

Anacondn  Wire  A  Cable  Co.,  New  York,  N.  x. 
American  Steel  A  Wire  Co.,  Chicago,  IlL 
Crescent  Ins.  Wire  A  Cable  Co.,  Trenton,  N.  J. 
Rockbestos  Frodnets  Corp.,  New  Haven,  Cobb. 

CABLE.  PAPER  INSULATED  „  . 

Ameilcan  ElecT  Works,  Phillipsdale,  R.  1. 
American  Steel  A  Wire  Co.,  Chicago,  111. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  i. 
General  Cable  Corp..  New  York,  N.  Y. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Okonite-Callender  Cable  Co.,  Passaic,  N.  a. 
Roebling’s  Sons  Co..  J.  A.,  Trenton.  N.  a. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mass. 

CABLE.  PARKWAY 

American  Steel  A  Wire  Co.,  Chicago,  Ill. 
Anaconda  Wire  A  Cable  Co.,  New  York,  N.  !• 
Creacent  Ins.  Wire  A  Cable  Co.,  Trenton  N.  A 
General  Cable  Corp.,  New  York,  N.  Y. 
Kerlte  Ins.  Wire  A  Cable  Co..  New  York.  N.  *. 
Okonite  Co.,  Passaie,  N.  J.  , 

Roebling’s  Sons  Co.,  4.  A.,  Trenton.  N.  I. 
Simplex  Wire  A  Cable  Co.,  Boston,  Mess. 


telephone  and  telegraph  Wire 

Crapo  Galvanized  Steel  Strand  is  quickly,  easily  and 
economically  served.  Its  psra  sine  coating  is  so  ad¬ 
herent  and  so  ductile  that  it  withstands  vigorous 

bending  and  twisting  without  cracking  - - ^ 

or  peeling.  This  insures  corrosion 
resisting  joints,  longer 
years  of  service,  lower 
maintenance  costs. 

Crapo  Galvanized  Steel  §  R  ^  ^  I 

Strand  and  Telephone  ...  5 1 

and  Telegraph  Wire  are  ▲  ,'m 

available  in  all  standard  U 

grades  and  sizes. 

STEEL  &.  WIRE  CO. 


POLE  LINE  CONSTRUCTION  TOOLS 

BARRICADES 

Warning  Signs  1  amping  Bars 

Ladders  Digging  Bars 

Peavies  Shovels  and  Spoons 

Cant  Hooks  Pike  Poles 

Lug  Hooks  Extra  Handles 

Bole  Supports  Reels 

Tree  Trimmers  and  Diggers 
Saws 

Sold  and  Stocked  by 

GRAYBAR  ELECTRIC  CO. 

Manufmctured  By 

LEACH  COMPANY,  Oshkosh,  Wis. 


Made  of  high  strength  bronze, 
with  uniformly  machined 
threads  and  fine  workman¬ 
ship,  giving  maximum  effi¬ 
ciency. 
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